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Abstract

This paper studies how the underlying riskiness of projects affects a principal’s de-

cision to delegate authority to a risk-averse agent. We consider a partial-contracting

model, where the agent may invest before a certain project has to be selected and where

there is a risk-return trade-off: projects promising a higher expected return are more

risky. We find that for low values of exogenous risk the risk-neutral principal retains

control. However, if risk is sufficiently large, it is strictly optimal to delegate authority

to the risk-averse agent, i.e., there is a positive relationship between exogenous risk

and delegation. Furthermore, even endogenous risk might be higher when the agent

has authority.
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1 Introduction

Motivation This paper studies the role of risk in a partial-contracting model in which

a principal decides whether to delegate authority over decision-making to an agent. The

agent is needed to provide some effort before some decisions have to be made later on.

Perhaps surprisingly, we find that, for sufficiently low levels of exogenous risk, the risk-

neutral principal should retain control over decisions. However, for sufficiently large levels of

exogenous risk it is strictly optimal to delegate authority to the risk-averse agent, i.e., there is

a positive relationship between risk and delegation: a relationship that is indeed frequently

observed in practice. Central to our model is the idea that by dictating the decision the

principal imposes risk on the agent; thereby reducing his effort incentives.

To illustrate what we have in mind consider a historic example discussed in their textbook

by Milgrom and Roberts (1992) and more recently by Roberts (2004) who use it to highlight

the importance of organizational design for firm performance: the Hudson’s Bay Company

case. In 1670, Hudson’s Bay Company (henceforth, HBC) was granted a royal monopoly

for trade with all lands draining into the Hudson Bay. Having approximately fifteen times

the size of the UK, at that time Hudson Bay was a trackless wilderness sparsely populated

by some aboriginal people, but rich in animal fur, which was in high demand in Europe.

Fur trade was HBC’s main business. HBC had set up half a dozen forts on the shores of

Hudson Bay waiting for customers seeking European-made goods in exchange for their furs.

In the course, it amassed huge profits. Then, in 1779 the North West Company of Montreal

(henceforth, NWC) entered the market, but initially this did not seem to be a threat because

NWC faced a huge cost disadvantage. Due to HBC’s royal monopoly, NWC could not ship

goods through Hudson Bay. Instead, it was forced to first transport goods and furs over land

to Montreal; resulting in costs twice as high as HBC’s. Nevertheless, by 1809 NWC had an

80% market share, was immensely profitable, and HBC was near bankruptcy.

How did this come about? To this end, it is important to note that, while being in the

same business, HBC’s and NWC’s organizational design differed markedly. In the case of

HBC, decision-making (for example, on prices and on how business was to be conducted)

was centralized in headquarters in London.1 Moreover, given the geography and climate

of Hudson Bay, there was only very limited possibility for communication between local

1This form of governance was meant to counter the perceived danger of its (far away) employees frittering
away or misappropriating profits.
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employees and London: ships were able to bring in goods (and new instructions) from

Europe only once a year. This lack of flexibility to conduct business as they saw fit stifled

the local employees’ initiative to trade with people far from the bay: given the wilderness

and the uncertainties of demand and supply, such trade involved huge risks. In contrast to

HBC’s approach, NWC had erected dozens of trading posts inland right where the furs where

collected. In addition, decision-making was delegated to local “Nor’Westers”; thereby giving

them the opportunity to better adjust to the perceived risks and giving them an incentive

to actually go to the remote areas.

Initially, HBC was slow to react to NWC’s challenge, but eventually it simply copied

NWC’s organizational design and - given its cost advantage - by 1820 had absorbed NWC

through a merger. Hence, the Hudson’s Bay Company case illustrates that in risky environ-

ments, for the sake of initiative (and ultimately, profitability), it might be optimal to allow

agents to reduce their risk exposure through delegating authority to them.

At a more systematic (and more recent) level, while delegation data are frequently difficult

to obtain, various econometric studies have also uncovered a positive relationship between

risk and the incidence of delegation of authority. For example, Nagar (2002) documents

that high-growth, volatile, and innovative retail banks delegate more authority to branch

managers. Lafontaine (1992) considers the decision of franchisors to either directly operate

a given store (i.e., to keep it company-owned) or to franchise it, where a franchisees has

considerably greater autonomy in terms of decision-making. Looking at a variety of industries

(such as fast-food restaurants, business aids and services, construction and maintenance, and

nonfood retailing), she finds that the higher is risk (measured by the average proportion of

discontinued outlets), the more likely is a given store to be franchised.2 Finally, in a similar

spirit, looking at three large datasets of French and British firms, Acemoglu, Aghion, Lelarge,

VanReenen, and Zilibotti (2006) find that firms that face greater uncertainty (i.e., firms that

are closer to the technological frontier, firms in more heterogenous environments, and younger

firms) are more likely to decentralize decision-making.

Framework We study a model that is meant to formalize our main idea spelled out above

in the simplest possible fashion. A risk-neutral principal has to rely on a risk-averse agent

to conduct some project. The agent (and only the agent) may provide some (unobservable)

2For a survey of empirical studies on franchising with similar results, see e.g., Lafontaine and Bhat-
tacharyya (1995).
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effort before some allocative decision (e.g., project choice) is taken. Only then uncertainty

relating to the state of the world is resolved and the payoffs of the parties are realized. The

decision may be made by either the principal or the agent; the central question of the model

being under which circumstances the principal does find it optimal to delegate authority

over the decision to the agent. Besides the effort level, all variables are observable to the

parties. In line with the literature on partial contracting (see e.g., Aghion, Dewatripont,

and Rey, 2002), we assume that only control over the decision (but not the decision itself) is

contractible.3 All other variables (in particular, the payoffs of the parties) are not verifiable,

and hence not contractible.4 To focus on the effect of risk and risk attitudes on the delegation

decision, we assume that, for a given effort level and a given decision, the parties obtain

identical private benefits from the project (where the agent evaluates his payoff with a

concave utility function).

Results and intuition Our results are as follows. First, we show that the risk-neutral

principal is more likely to delegate decision-making to the risk-averse agent, the higher the

level of exogenous risk (respectively, the more risk-averse the agent is). Second, hence, we

provide a rationale for allowing the agent to choose risk-reducing measures: while he may

select a less ambitious project, given that he has authority he shows more initiative. Third,

it turns out that not only exogenous risk but also the endogenously determined equilibrium

project risk (measured by the variance of the project return) might be higher in settings

where it is optimal to grant authority to the risk-averse agent. In general, however, there is

an ambiguous relationship between equilibrium project risk and the incidence of delegation.

Finally, we show that the above results continue to hold if, in addition, the agent is wealth-

constrained.
3For example, given the remoteness of Hudson Bay from civilization, it is doubtfully whether headquarters

could have credibly committed to certain decisions.
4The assumption that the payoffs of the parties are not contractible mainly serves to simplify the analysis.

In particular, it renders profit-sharing infeasible. Interestingly, in his study of the banking sector, Nagar
(2002) reports that the extent of incentive compensation plays no significant role in explaining the extent of
delegation. In a similar spirit, Lafontaine (1992) makes two interesting observations. First, she finds that
franchisors react to differences in risk by relying on franchising to varying degrees rather than by adjusting the
contract terms (i.e., the lump-sum franchise fee and the royalty rate (as proportion of sales) that franchisees
are required to pay). Second, at a given point in time both the franchise fee and the royalty rate do not
seem to vary across potential franchisees. Moreover, Lafontaine and Shaw (1999) find that for a given firm,
both the franchise fee and the royalty rate are very persistent over time: for example, in their sample 58%
of the firms observed two consecutive years or more never change their royalty rate. Hence, at least in the
franchising context, delegation respectively company-ownership seem to be the primary way to adjust to
differences in risk.
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The remainder of the paper is structured as follows. In Section 2, we discuss the related

literature. The model is introduced in Section 3, and Section 4 contains our main results.

In Section 5, we show that our results generalize to the case of a wealth-constrained agent.

Section 6 concludes. All proofs are relegated to an appendix in Section 7.

2 Relation to the Literature

The present paper is part of the large literature on delegation (for recent surveys, see e.g.,

Mookherjee, 2006; Poitevin; 2000). First, in terms of methodology our paper builds on the

emerging partial-contracting approach to delegation (see e.g., Aghion, Dewatripont, and Rey,

2002, 2004). By focussing on settings where only control over decisions, but not the decisions

themselves, are contractible (or at least transferable), this literature is able to discuss control

structures in a simple, consistent way; avoiding the foundational problems that the earlier

incomplete-contracting literature has encountered (see e.g., Grossman and Hart, 1986; Tirole,

1999). Somewhat surprisingly, while in many real-world settings it will be the case that a

risk-neutral principal and a risk-averse agent interact, the partial-contracting literature has

not studied the role of risk and risk attitudes on optimal assignments of authority. The

present paper represents a step in filling this gap.5 Thereby, we incorporate ideas from

the literature on project selection into a partial-contracting framework. The literature on

project selection has extended the standard moral-hazard framework by allowing for the

possibility that after effort provision some allocative decisions have to be made. As in the

present paper, it is common in this literature to allow for a risk-return trade-off (see e.g.,

Hirshleifer and Suh, 1992; Demski and Dye, 1999; Core and Qian, 2002).6 However, in terms

of both assumptions and questions the present paper differs substantially from the literature

on project selection, which mainly aims to derive optimal incentive contracts under the

assumption of verifiable signals of the project return. Importantly, delegation is in general

not an issue in this literature as it is assumed that it is always the agent who selects the

project.7

Second, our paper is part of the strand of the delegation literature that explains delegation

5Note that our model also deviates in other ways from the partial-contracting literature. For example,
this literature frequently assumes that there is incomplete information over players’ types and that decisions
have to be taken at the beginning of the game.

6While these papers assume that the principal is risk-neutral, Ou-Yang (2003) extends Holmstrom and
Milgrom (1987) by considering a risk-averse agent who also controls the diffusion rate (see also Sung, 1995).

7For an exception, see Dutta and Reichelstein (2002).
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through its function as a commitment device. As has already been pointed out by Schelling

(1960), for a principal it might be beneficial to delegate authority to an agent who credibly

behaves differently than the principal would. Thereby, the principal might be able to reduce

time-consistency problems (where she prefers some behavior ex-ante, to which she, however,

cannot commit ex-post). On the one hand, such delegation might be beneficial for strategic

reasons (i.e., it might improve the principal’s position in interactions with third parties).8 On

the other hand, like in the present paper, in Aghion and Tirole (1997) delegation might be

optimal because it convinces the agent that the principal will not interfere ex-post; thereby

raising the agent’s incentives ex-ante.9 While Aghion and Tirole (1997) consider a similar

sequence of events,10 they study a problem of information acquisition, where both a principal

and an agent may acquire information before a project is selected. Moreover, in contrast to

the present paper, they assume that projects are indistinguishable ex-ante, and they also do

not study the effect of project risk on the decision to delegate authority.

Third, some earlier work has shown that a positive relationship between risk and the

incidence of delegation might arise. This literature, however, is mainly motivated by the

puzzling empirical finding of a positive relationship between risk and pay for performance

incentives: standard principal-agent theory would predict exactly the opposite, i.e., a neg-

ative risk-incentive trade-off. To explain this puzzle, various authors have extended the

standard principal-agent framework by explicitly allowing for the possibility of delegation

of authority (see e.g., Prendergast, 2002; Bester, 2003).11 However, these papers differ in

important ways from the present paper. For example, it is generally assumed that verifiable

signals of profit are available, and a positive risk-delegation relationship emerges through

the interplay of the optimal extent of profit sharing and delegation. For example, in Pren-

dergast (2002) an agent has to specialize in one out of many tasks and subsequently chooses

a variable effort. In contrast to the present paper, the agent is assumed to be risk-neutral,

8This has, for example, been illustrated by Melumad and Mookherjee (1989) for the case of a government
wishing to conduct tax audits and by Vickers (1985) and Fershtman and Judd (1987) for the case of a firm
competing in an oligopoly. While in these papers the difference in behavior is induced by the appropriate
choice of an incentive contract for the agent, as in the present paper other authors have shown that it might
be optimal to delegate authority to an agent whose exogenously given preferences differ from those of the
principal (see e.g., Rogoff, 1985, and Sappington, 1986, in the contexts of monetary policy and regulation,
respectively).

9See also Burkart, Gromb, and Panunzi (1997).
10The same holds true for Dewatripont and Tirole (1994), Legros and Newman (2004), and Hart and

Moore (2005). However, these papers differ in other important aspects from the present paper.
11A positive relationship between risk and pay for performance might also emerge through other channels

(see e.g., Guo and Ou-Yang, 2006; Baker and Jorgensen, 2003; Raith, 2003; Core and Qian, 2002).
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he has private information about the riskiness of output, and costly input and output mon-

itoring by the principal are feasible. Prendergast (2002) shows that the principal prefers to

retain control if risk is low (i.e., it is rather clear what the right task is), in which case the

principal will ensure that the agent focuses on the desired task through input monitoring.

On the other hand, if risk is high (i.e., if it is unclear what the right task is), it is better

for the principal to delegate to the better informed agent and to motivate him through pay-

for-performance. In a similar vein, in Bester (2003) a principal decides both on the optimal

allocation of authority and an optimal incentive contract.12 His main interest is not in the

role of risk (the riskiness of the project return is exogenous in his model), but in the role

of externalities that are caused by a certain allocation of authority. Similar to the present

paper Bester (2003) assumes that larger projects (which are preferred by the principal) im-

pose higher (exogenously given) cost on the agent. In the present paper such “costs” arise

through the risk-return trade-off in project choice. Under special circumstances a positive

relationship between exogenous risk and delegation may emerge in Bester’s (2003) model.13

Finally, it has frequently been argued that allowing (risk-averse) managers to reduce

risk is not in the interest of (presumably well-diversified) shareholders because this might

lead managers to turn down projects that, while being profitable, might be perceived as

too risky by managers. Similarly, it has been argued that conglomerate mergers (which

frequently have turned out to be unprofitable) might be initiated by managers concerned

about reducing their undiversifiable “employment risk”. For empirical evidence on these

issues, see e.g., May (1995) and Amihud and Lev (1981). In contrast, in the present paper

delegating authority to the agent (and thereby allowing him to select the low-risk project he

prefers) provides the agent with larger incentives to expend effort ex-ante, which might be

desirable from the principal’s perspective.14

12The effort choice is made after some project has been selected.
13In particular, he considers a setting where both the project choice and the effort choice are binary,

and where some additional assumptions are met. Bester (2003) also considers a simplified version of his
model, where the agent’s effort choice is absent. In this setting a negative relationship between the risk and
delegation obtains. See also Bester (2005), who also abstracts from an effort choice and additionally rules
out incentive contracts. However, the main interest of this paper is in the role of asymmetric information in
determining an optimal allocation of authority.
14For other papers that show that allowing the agent to reduce risk might be beneficial, see e.g., DeMarzo

and Duffie (1995). They consider a model where an agent might engage in financial hedging, which results
in profits that are more informative of project quality; thereby allowing better termination decisions by the
principal.

6



3 The Model

A risk-neutral principal P and a risk-averse agent A to conduct some project. We consider

the following sequence of events, which is illustrated in Figure 1.

At date 0 the principal (she) offers the agent (he) a contract. Which contracts are feasible

is explained in more detail below. At date 1 the agent may provide some unobservable effort

e ≥ 0, where, for simplicity, the disutility from effort is given by 1
2
e2. At date 2 some decision

x ∈ [0, 1] (e.g., project choice) has to be taken. In the following, we will equivalently speak
of x as the decision respectively the project choice. While only A is able to provide effort,

we assume that the decision can in principle be taken by either party. Finally, at date 3

uncertainty is resolved, i.e., a random variable u is realized.

 3 

uncertainty 
 

u

date 1 2 

contract effort 
 
e 

decision 
 
x

0 

Figure 1: Sequence of events

Information and contracts In line with the literature on partial contracting we assume

that neither the decision nor the payoffs of the parties (to be specified below) are verifiable,

but that control over the decision is contractible. That is, the principal P (who has control

over the decision initially) may decide to transfer the authority to choose x to the agent A.

Hence, initial contracts take the form C = [t, j], where t denotes a transfer payment form A

to P , and where j = A,P denotes which of the parties has authority over the decision.

Payoffs of the parties In the following, we explain our assumptions with respect to the

payoffs that the parties derive from conducting some project.

First, as laid out in the introduction, we are interested in how the underlying riskiness of

projects influences the decision of the principal to delegate authority to the agent. In order

to focus on the role of risk (and to rule out other conflicts of interest between the parties), we

assume that, for given e, x, and u, the risk-neutral principal and the risk-averse agent derive

identical private benefits (the “project return”) from conducting a certain project and that
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they only differ in their risk attitudes.15 Second, in many settings A’s incentives to exert

effort will depend on which project will be conducted later on, and consequently, we assume

that both the return to A’s effort and its riskiness depend on the choice of x. If A’s return to

effort were independent of x, the principal would never find it optimal to delegate authority

to the agent. Finally, we assume that there is a risk-return trade-off: a larger project (i.e.,

a higher x) yields a higher expected return, but at the same time renders the project return

more risky (i.e., increases its variance).

Formally, the private benefit that each of the parties derives is given by e · (x+u).16 One

possible interpretation of this payoff structure is that e determines the “scale” of the project:

for example, a given project x may be conducted in more than one market or region. Under

this interpretation, a larger e corresponds to a higher number of markets where for analytical

convenience e is assumed to be continuous.17 We assume that u ∼ N(0, xγ · r), where the
parameter r > 0 will serve as our measure of exogenous risk: the larger r, the more risky is

the project return. The parameter γ > 1 parametrizes the degree of the risk-return trade-off:

the larger γ, the larger the risk associated with a given project x.

As P is risk-neutral the above discussion implies that her expected payoff from the project

(gross of the transfer payment) is given by

π(e, x) ≡ E[e · (x+ u)] = e · x. (1)

As the agent is risk-averse, he is not interested in the expected value, but the expected utility

of the project return e · (x + u). In the following, we aim to derive conditions under which

the principal prefers to delegate authority to the agent (which requires to solve for x and e

both if P has authority and if A has authority). Hence, in line with much of the literature

on the principal-agent problem for tractability we assume that A has exponential utility

with constant absolute risk aversion ρ > 0, which allows to obtain closed-form solutions.

Consequently, A’s utility can be represented by its certainty equivalent, which (net of effort

costs, but gross of the transfer payment) is given by

a(e, x) ≡ [e · x− 1
2
· ρ · e2 · xγ · r]− 1

2
e2. (2)

15In particular, this implies that, if the projects would not differ in their riskiness, the agent would select
the same project as the principal.
16For papers that consider a similar payoff structure (where effort and uncertainty interact multiplica-

tively), see e.g., Guo and Ou-Yang (2006), Baker and Jorgensen (2003), and Sung (1995).
17Hence, while ceteris paribus a higher e raises the project return, it also makes it more risky. Moreover,

given sufficiently negative realizations of u, being active in more markets (i.e., a larger e) might lead to a
lower (i.e., more negative) project return.
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The reservation utility of A is assumed to be equal to zero.

4 Delegation of Project Choice

When deciding about which contract to offer to the agent (in particular, whether to delegate

authority), the principal aims to maximizes his expected payoff subject to the participation

constraint of the agent. Intuitively, because the principal cannot commit not to behave

opportunistically at the decision stage (i.e., not to select the most risky project), she faces

the following trade-off. On the one hand, if the principal has authority (P-control), she will

select a large x promising her a high expected return. However, as the (risk-averse) agent

anticipates that, as a consequence, his payoff will be relatively risky, his incentive to provide

effort will be low. On the other hand, if the agent is granted authority (A-control), he may

find it optimal to choose a project that, while promising only a moderate return, at the

same time exposes him to less risk. As a consequence, while under A-control the agent may

distort the decision (relative to the preferred decision of the principal), this will leave him

with higher effort incentives than under P -control.

In particular, in the following we show that for large enough levels of exogenous risk r,

it is optimal to delegate authority to the risk-averse agent. To do so, we consider P -control

and A-control in turn. In a first step, we derive the equilibrium decisions xj(e) and effort

choices ej given j-control, where j = P,A. This immediately allows to determine the optimal

transfer payments tj, where the principal will always set the (fixed) transfer payment such

that the agent is left with his reservation utility of zero, i.e., given j-control, we have

tj = a(ej, xj(ej)) (3)

for j = P,A. Note that tj ≥ 0 (because A always has the option to choose e = 0), which

may be interpreted as that by paying tj ex-ante the agent acquires the right to participate

in the project. In a second step, we compare the principal’s payoff under each of the two

regimes.

P-control First, consider the case that P retains authority over the decision. In this case,

it follows from (1) that at date 2 the principal will always choose the largest project (i.e.,

xP (e) = 1 for all e > 0). Anticipating that the principal will aim for the most risky project,
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it follows from (2) that the agent selects his effort level such that

eP = argmax
e

{a(e, 1)} = 1

1 + ρr
, (4)

where A’s effort level eP is decreasing in exogenous risk r. These results are summarized in

the following lemma.

Lemma 1 (equilibrium outcome under P -control) Suppose the principal has author-

ity. In this case, she selects the most risky project (i.e., xP (eP ) = 1), and the agent antici-

pating this selects an effort level given by eP = 1
1+ρr

.

A-control Now suppose that the principal has decided to delegate authority over project

selection to the risk-averse agent. This implies that at date 2 the agent will select a project

that maximizes the certainty equivalent (2), and hence he may deviate from the project

preferred by the principal. In particular, depending on the effort level e he will select a

project xA(e) such that

xA(e) ∈ argmax
x

{a(e, x)} , (5)

where it follows from (2) that the respective first-order condition is given by

e− 1
2
· ρ · e2 · γ · xγ−1 · r = 0. (6)

Inspecting (6) reveals that A’s disutility from implementing a more risky project is the

larger, the larger his effort level e. Intuitively, the larger his (earlier) effort, the more is the

agent inclined to insure himself later on by selecting a less risky project. Consequently, there

exists a threshold level such that for sufficiently low effort levels the implied risk is sufficiently

small, such that (just as the principal) A prefers to conduct the most risky project x = 1.

In particular, (6) implies that this is the case if 1 − 1
2
· ρ · e · γ · r ≥ 0 holds. However, for

levels of e sufficiently large, A finds it optimal to distort x downwards in order to reduce his

risk-exposure. This discussion immediately implies the following result.18

Lemma 2 (project choice under A-control) Suppose the agent has authority. For suf-

ficiently low levels of effort, the agent makes the same project decision as the principal. How-

ever, given sufficiently large effort levels, the agent prefers to downward distort the project

choice. Formally, for e > be we have xA(e) = γ−1
q

e
e
< 1 and xAe (e) < 0, and xA(e) = 1

otherwise, where be ≡ 2
γρr
.

18Throughout subscripts denote partial derivatives.
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Let us now turn to the agent’s effort choice at date 1, which solves

eA ∈ argmax
e

©
a(e, xA(e))

ª
. (7)

Lemma 2 raises the question under which circumstances the agent will indeed find it optimal

to choose an effort level sufficiently large to imply a subsequent downward distortion of the

project choice. Only in this case A-control and P -control will lead to different equilibrium

outcomes.

Intuitively, if the risk-return trade-off is relatively weak (i.e., if an increase in the expected

project return is only accompanied by a moderate rise in its riskiness), the ex-post incentives

of the agent and the principal will be aligned: just as the principal, the agent will prefer to

select the project promising the highest expected return. Now suppose that the risk-return

trade-off is sufficiently pronounced (i.e., assume that γ is sufficiently large). First, if the level

of exogenous risk r is relatively low, the threshold value be is relatively large (see Lemma 2).
In this case, a rather high effort level is required to make a downward distortion of the project

choice desirable for the agent. As effort costs are convex, choosing such a high effort level

will not be optimal for A, and as a consequence A-control will lead to the same equilibrium

outcome as P -control. Second, if, however, r is relatively large, be will be small. In this case,
the agent will find an effort level above be profitable, and A-control will lead to a different

outcome than P -control: the agent chooses a project smaller and an effort level higher than

what would have resulted had P retained authority over project choice.

Lemma 3 (equilibrium outcome under A-control) Suppose the agent has authority. If

the risk-return trade-off is sufficiently pronounced and exogenous risk is sufficiently large,

then, compared to P -control, equilibrium effort is larger, but the equilibrium project is smaller.

Formally,

i) if γ > 2 and r > br, then eA > eP and xA(eA) < xP (eP ), where eA =
³
γ−2
γ

´³
eγ
γ−2
´ 1

γ

and br ≡ 2
ρ(γ−2) ,

ii) otherwise, we have eA = eP and xA(eA) = xP (eP ) = 1.

Proof. See the Appendix.

Hence, Lemma 3 implies that if γ > 2 and r > br hold, the equilibrium project choices

and effort levels under P -control and A-control differ (i.e., only in such cases there is an

ex-post conflict of interest between P and A).
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Optimal allocation of control Having derived the equilibrium effort levels and project

choices under both P -control and A-control, we are now able to investigate under which

circumstances the principal finds it optimal to delegate authority to the risk-averse agent.19

P will delegate authority to A whenever she obtains a higher total payoff from doing so, i.e.,

if and only if

π(eA, xA(eA)) + tA > π(eP , xP (eP )) + tP , (8)

which, by Lemma 3 and (3), can only be the case if there is an ex-post conflict of interest

between the parties.

Indeed, in the following we show that whenever there is such a conflict, the principal

prefers to delegate authority to the agent. To see this, first note that in this case we have

tA = a(eA, xA(eA)) > a(eP , xP (eP )) = tP because under A-control the agent chooses both e

and x, and hence under this regime his equilibrium utility (gross of the transfer payment)

is higher than under P -control. Second, it turns out that, despite the fact that a smaller

project is selected under A-control, the increase in effort is sufficiently large such that also

the expected return of the project goes up, i.e., π(eA, xA(eA)) > π(eP , xP (eP )) holds.

Proposition 1 (optimal allocation of control) If the risk-return trade-off is sufficiently

pronounced, then for sufficiently high levels of exogenous risk the risk-neutral principal finds

it strictly optimal to delegate project choice to the risk-averse agent. Otherwise, the principal

retains control. Formally, A-control is strictly optimal if both γ > 2 and r > br hold.
Proof. See the Appendix.

Finally, the threshold value br (beyond which A-control is optimal) is a decreasing function
of both the agent’s degree of risk aversion ρ and the degree γ of the risk-return trade-off.

Equilibrium project risk Proposition 1 identifies conditions under which there is a pos-

itive relationship between exogenous risk and a transfer of control to the agent: only if

exogenous risk is sufficiently high, the risk-averse agent receives control. While this rela-

tionship is clear-cut, in equilibrium the agent responds to exogenous risk through a certain

choice of project and effort level. Consequently, the equilibrium riskiness of the project (i.e.,

the equilibrium variance of the project return) is endogenous.

19We assume that if the principal is indifferent, she retains control. For example, assume that she derives
some (arbitrarily small) private benefit of control (that is independent of both e and x).
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In the following, we investigate how the equilibrium variance of the project return varies

with exogenous risk (and hence, with the incidence of delegation). The equilibrium variance

of the project return is given by

V ∗ ≡ V ar(ej · (xj(ej) + u)) = V ar(ej · u) = (ej)2 · xj(ej)γ · r, (9)

where j = A if γ > 2 and r > br, and j = P otherwise.

Suppose that γ > 2 such that it indeed depends on the level of exogenous risk which

allocation of control is optimal. In the following, we will show that there is a hump-shaped

relationship between exogenous risk r and the equilibrium variance of the project return.

First, consider sufficiently low levels of r such that P -control is optimal. As in this

parameter range we have xP (e) = 1 for all e > 0, it follows that V ∗ = (eP )2 · r. Hence, while
an increase in r has a direct positive effect on V ∗, at the same time, indirectly, larger values

of r lead the agent to reduce his effort level (see Lemma 3), which reduces the equilibrium

variance of the project return. As we will show below, for low levels of r the former effect

dominates, and endogenous risk is increasing in r. However, for sufficiently high values of r

the reduction in the effort level is sufficiently pronounced to lead to a negative relationship

between r and endogenous risk.

Second, consider sufficiently high levels of r such that A-control is optimal; implying that

V ∗ = (eA)2 · xA(eA)γ · r. As it turns out, in this parameter range the equilibrium variance

of the project return is a decreasing function of the level of exogenous risk. Intuitively,

note that the agent’s equilibrium choice of x is decreasing in the level of exogenous risk. In

particular, given the equilibrium effort level, the agent reacts to larger levels of r by reducing

x such that xA(eA)γ ·r remains constant. This observation in combination with the fact that
the equilibrium effort level is decreasing in r implies the result. The above discussion is

summarized in Proposition 2 and illustrated in Figure 2.

Proposition 2 (equilibrium variance of the project return) Suppose γ > 2. The equi-

librium variance of the project return is a hump-shaped function of exogenous risk. In par-

ticular, this implies that, while exogenous risk is larger under A-control, the relationship

between endogenous risk under P -control and A-control is ambiguous. Formally, V ∗r > 0 for

all r < min{1
ρ
, br}, and V ∗r < 0 for all r > min{1

ρ
, br}, where V ∗ is a continuous function of r

and where 1
ρ
≤ br if and only if γ ≤ 4.

Proof. See the Appendix.

13



Interestingly, while Proposition 1 implies that in situations with larger exogenous risk

it is more likely that authority is delegated to the risk-averse agent, Proposition 2 shows

that an analogous positive relationship might exist with respect to endogenous risk and the

incidence of delegation. It might very well be the case that (as illustrated by points x and

y in Figure 2) the observed variance of the project return is larger in cases where A has

authority than in cases where the risk-neutral principal retains control.

 

r 

V* 

 P-control A-control

x 

y 

r̂

Figure 2: Equilibrium variance of the project return.

5 Extension: A Wealth-Constrained Agent

Sofar, we have assumed that the agent has sufficient wealth to be able to make the required

transfer payments to the principal. However, it immediately follows from the discussion

above that our results continue to hold if the agent only possesses some limited initial wealth

w ≥ 0. To see this, note that in this case the optimal transfer payment given j-control is

given by tj = min{ a(ej, xj(ej)), w } for j = P,A. Hence, whenever there is an ex-post

conflict of interest between P and A, even if the agent is wealth-constrained, we still have

tA ≥ tP . Moreover, as shown in the proof of Proposition 1, whenever A-control is strictly

optimal we have π(eA, xA(eA) > π(eP , xP (eP )), which, in combination with (8), implies the

following result.

Proposition 3 (wealth-constrained agent) Even if the agent has only some limited wealth

14



w ≥ 0, the results on the optimal allocation of control and on endogenous risk stated in

Propositions 1 and 2, respectively, continue to hold.

Hence, while the presence of a wealth-constraint might imply lower transfer payments,

the results derived in Section 4 continue to hold.

6 Conclusion

In a partial-contracting framework, we explore the effects of an agent’s risk-aversion on

the potential delegation of authority by a principal. Our main result is to show that it is

strictly optimal to delegate authority to the risk-averse agent if and only if exogenous risk

is sufficiently large.

In the model, while only the agent is able to provide effort, subsequent decisions (still in

the face of uncertainty) may be made either by the principal or the agent. However, only

control over the decisions, but not the decisions themselves are contractible; implying that

the principal cannot commit to a certain course of action ex-ante. To isolate the effect of

risk and risk preferences, we assume that, beyond their differing risk preferences, there is no

conflict of interest between the parties with respect to the choice of decision. Importantly,

there is a risk-return trade-off, i.e., if a project promises a higher expected return, the project

return also has a higher variance. This gives rise to the following trade-off for the principal

when deciding whether to delegate authority. If the principal keeps authority, she will select

the project yielding the highest expected return. However, thereby, she exposes the agent

to a lot of risk, which reduces his effort incentives. If the agent has authority, on the one

hand, he will select a lower-risk project (which, because of the lower expected return, the

principal dislikes). On the other hand, thereby the agent has higher effort incentives; making

delegation potentially profitable for the principal.

We also show that, while there is a clear-cut positive relationship between exogenous risk

and delegation, the relationship with respect to endogenous risk in non-monotonic. This

might explain some of the contradictory findings in the empirical literature on risk and

delegation.

From a theoretical point of view, we combine element of the recent literature on partial-

contracting, which highlights commitment problems to explain delegation, and the (more

traditional) literature on project selection, where a risk-neutral principal and a risk-averse

agent interact.
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7 Appendix

7.1 Proof of Lemma 3

(a) In a first step, we prove that eA = eP and xA(eA) = xP (eP ) = 1 if γ ≤ 2. To this

end, we first show that in this parameter range some eA > be cannot be optimal. Define
aA(e) ≡ a(e, xA(e)). Lemma 2 and (2) imply

aA(e) = [e · xA(e)− 1
2
· ρ · e2 · ¡xA(e)¢γ · r]− 1

2
e2 =

= e(
2−γ
1−γ ) ·

hbe( 1
γ−1) − 1

2
· ρ · r · be( γ

γ−1)
i
− 1

2
e2

= e(
2−γ
1−γ ) ·

hbe( 1
γ−1) − 1

γ
· be( 1

γ−1)
i
− 1

2
e2

= e(
2−γ
1−γ ) · be( 1

γ−1) ·
³
γ−1
γ

´
− 1

2
e2,

(10)

and hence

aAe (e) = −
µ
2− γ

γ

¶
· e( 1

1−γ ) · be 1
γ−1 − e. (11)

Consequently, if γ ≤ 2, we have aAe (e) < 0 for all e > be, which implies eA ≤ be. From
Lemma 2 we know that xA(e) = 1 for all e ≤ be. Hence, the agent chooses the effort level
that maximizes a(e, 1) subject to the constraint e ≤ be, where a(e, 1) is strictly concave in e.

Consequently, we have eA = eP if eP = 1
1+ρr
≤ 2

γρr
= be holds, which is indeed the case.

(b) In a second step, we consider the parameter range γ > 2. To prove the result we

show that it depends on the sign of ae(be, 1) = aAe (be) = 1−be(1+ρr) whether eA lies above or

below be. From (a) we know that a(e, 1) is strictly concave in e. Moreover, (11) implies that

aAee(e) = −
µ
2− γ

γ

¶
| {z }

<0

·
µ

1

1− γ

¶
| {z }

<0

· e( γ
1−γ ) · be 1

γ−1 − 1 < 0, (12)

and hence eA > be if and only if ae(be, 1) = 1− be(1 + ρr) > 0⇐⇒ 1− 2
γρr
· (1 + ρr) > 0⇐⇒

r > 2
ρ(γ−2) ≡ br. In this case, it follows from (11) that eA =

³
γ−2
γ

´³
eγ
γ−2
´ 1

γ
. If, however,

r ≤ 2
ρ(γ−2) , by the same argument we have eA = eP . It remains to show that eA > eP

holds in the relevant parameter range (i.e., where γ > 2 and r > br). Note that ae(be, 1) > 0
implies eA, eP > be. Hence, as under both P -control and A-control the agent faces a concave

problem, in order to prove the claim it suffices to show that aAe (e) > ae(e, 1) holds for all
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e > be. Definition (2) and the Envelope-Theorem imply

aAe (e) > ae(e, 1)

⇐⇒ xA(e)− xA(e)γρre > 1− ρre

⇐⇒ 1
2
ρre[1− xA(e)γ]| {z }

>0

> [1− 1γ 1
2
ρre]− [xA(e)− xA(e)γ 1

2
ρre]

(13)

which is satisfied for all e > be because Lemma 2 implies that the left-hand side is strictly
positive, while (5) and (2) imply that the right-hand side is strictly negative.

7.2 Proof of Proposition 1

A-control can only be strictly optimal if it leads to a different equilibrium outcome than P -

control, i.e., if both γ > 2 and r > br (see Lemma 3) hold, which we assume in the following.
First, note that tA = a(eA, xA(eA)) > a(eP , xA(eP )) ≥ a(eP , 1) = tP . Second, we show

that π(eA, xA(eA)) > π(eP , xP (eP )) holds as well, which in combination with (8) implies the

result. Lemma 1 implies π(eP , xP (eP )) = 1
1+z
, where z ≡ ρr. Moreover, Lemma 2 implies

xA(e) =
γ−1
rbe

e
=

µ
2

eγz

¶ 1
γ−1

=

µ
2

γz

¶ 1
γ−1
· e−( 1

γ−1), (14)

which in combination with Lemma 3 implies

xA(eA) · eA =
µ
2

γz

¶ 1
γ−1
· ¡eA¢( γ−2γ−1) =

µ
1

z

¶ 2
γ

·
µ
2

γ

¶ 2
γ

·
µ
γ − 2
γ

¶( γ−2γ )
. (15)

Hence, we have

π(eA, xA(eA)) > π(eP , xP (eP ))

⇐⇒ xA(eA) · eA > xP (eP ) · eP

⇐⇒ ¡
1
z

¢ 2
γ ·
³
2
γ

´ 2
γ ·
³
γ−2
γ

´( γ−2γ )
> 1

1+z

⇐⇒
h
z−

2
γ + z

γ−2
γ

i
·
"µ
2

γ

¶ 2
γ

·
µ
γ − 2
γ

¶(γ−2γ )#
| {z }

>0

> 1.

(16)

Define f(z) = z−
2
γ + z

γ−2
γ . Note that at the boundary of the parameter range under con-

sideration (i.e., at r = 2
ρ(γ−2) ⇐⇒ z = 2

γ−2), Lemma 3 implies that the left-hand side of
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the above inequality is equal to 1. Hence, the above inequality is satisfied for all z > 2
γ−2 if

fz(z) > 0 for all z > 2
γ−2 :

fz(z) > 0

⇐⇒ − 2
γ
· z− 2

γ
−1 +

³
γ−2
γ

´
· z( γ−2γ )−1 > 0

⇐⇒ − 2
γ
· z−1 +

³
γ−2
γ

´
> 0

⇐⇒ z > 2
γ−2 ,

(17)

which concludes the proof.

7.3 Proof of Proposition 2

First, for r = br we have V (eP , xP (eP )) = V (eA, xA(eA)). Second, consider the case that

P -control is optimal (i.e., r ≤ br), where Lemma 1 and (9) imply that
V ∗ =

1

(1 + ρr)2
· r, (18)

and

V ∗r =
1

(1 + ρr)2
− 2ρr

(1 + ρr)3
=

µ
1

1 + ρr

¶2
·
µ
1− 2ρr

1 + ρr

¶
=

µ
1

1 + ρr

¶2
·
µ
1− ρr

1 + ρr

¶
. (19)

Hence, V ∗r > 0 ⇔ r < 1
ρ
, and br ≥ 1

ρ
⇔ 2

ρ(γ−2) ≥ 1
ρ
⇔ γ ≤ 4. Finally, if A-control is optimal

(i.e., if r > br), it follows from Lemmata 2 and 3 that

V ∗ =
µ
2

γρ

¶γ+2
γ

·
µ
γ − 2
γ

¶γ−2
γ

· r− 2
γ , (20)

and hence in this parameter range we have V ∗r < 0 and V ∗rr > 0.
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