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Abstract

We study moral hazard by managers engaged in cost-reducing activities under
incentive contracts a la Holmstrom-Milgrom and monopolistic competition. Moral
hazard affects both managerial incentives and market structure, generating potential
paradoxes. The main one is that moral hazard can increase equilibrium effort and
reduce prices by discouraging entry and expanding firm scale. Alternatively, it can
foster entry by relaxing incentive contracts and reducing fixed costs of managerial
compensation. We analyze equilibria under general cost and demand functions, and
compare equilibrium and optimal effort and entry for CES, Logit and Linear demand

systems.
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In an isolated principal-agent relation, moral hazard reduces effort exerted
by the agent and benefits created for the principal. This may suggest that, under
competition between principals, moral hazard would reduce effort of agents and
entry of principals. We analyze this issue in a monopolistic competition model
@ la Spence (1976) between firms with managers engaged in cost-reducing in-
vestment and subject to a moral hazard problem ¢ la Holmstrom and Milgrom
(1991). Firms set payment schemes that trade off managerial incentives and
insurance and compete in prices as in Raith (2003). Moral hazard or less accu-
rate information and higher risk can reduce effort and entry, but we show that
different and paradoxical results can also emerge. The main one is that moral
hazard can induce all managers to increase their effort in cost reduction and
therefore reduce prices. Alternatively, moral hazard can foster entry of firms
in spite of lower effort and higher prices. The intuition relies on different com-
petitive effects. When moral hazard reduces entry, the sales of the remaining
firms can increase enough to incentivize a higher investment in cost reduction
through a strengthening of the incentive mechanisms. Instead, when moral haz-
ard reduces effort, the effective cost of entry and managerial compensation can
decrease enough to attract more firms in the market.

The economic literature has emphasized a variety of paradoxes that are
related to our effort-increasing moral hazard. For instance, in the Giffen paradox
the demand of a good increases with its price when a substitution effect is
compensated by an income effect, while in the Metzler paradox the price of
an imported good decreases with the tariff when a partial equilibrium effect is
compensated by a general equilibrium effect. Our paradox emerges when a cost
effect due to the moral hazard distortion is compensated by a competitive effect
due to entry. Instead, the paradox of entry-increasing moral hazard emerges
when the distortion diverts investment in cost reduction toward investment in
entry, as an example of the principle of second best.

These results can be relevant to understand the relation between risk and
performance pay. While the standard principal-agent model predicts a negative

relation, the empirical literature has not systematically found a significant or



even negative relation between risk and the power of incentive contracts (Pren-
dergast, 2002). A positive relation between risk and performance pay has been
explained in the presence of agents who are heterogeneous in risk aversion and
principals who are heterogeneous in risk, so that assortative matching can asso-
ciate higher risk with less risk aversion (Serfes, 2005). This can be relevant to
explain a positive correlation between risk and incentive intensity across sectors.
Here we offer an alternative explanation that works also for identical agents and
patrons, and is based on competition mechanisms within a market. This can
explain a positive correlation also within sectors.

We initially develop the analysis through an example based on power spec-
ifications and CES preferences. In this case we also show that the equilibrium
effort does not change with market size and is socially optimal, while entry is
insufficient from a social planner perspective. Then, we generalize the analysis
to a more general disutility and cost functions and demand systems. Under a
demand microfoundation developed in Bertoletti and Etro (2024), which nests
the CES example and other commonly used demand models, we characterize
the equilibrium incentive contracts and derive conditions for the emergence of
the paradoxical results. In this environment the equilibrium effort does not
change with market size, but can be either above or below the socially optimal
level. We illustrate the analysis with a Logit demand example that provides a
case of entry-increasing moral hazard where both effort and entry are efficient.
Finally, we relate to models where a larger market size is associated with steeper
incentive mechanisms and effort, as in the spatial competition model of Raith
(2003). We do so by presenting a linear demand example based on a microfoun-
dation developed in Bertoletti and Etro (2025). This provides another case of
entry-increasing moral hazard, but leads to underprovision of effort and excess
entry.

Other works have emphasized how market structure affects managerial in-
centives under moral hazard; a notable case is Anton et al. (2022), whose focus,
however, is on the impact of common ownership. Works by Piccolo (2011) and

de Pinto, Goerke and Palermo (2023) have explored the impact of asymmet-



ric information on the productivity of heterogeneous managers in imperfectly
competitive markets. In a similar spirit Bertoletti and Etro (2026) study monop-
olistic competition between firms with heterogeneous managers engaged in cost
reducing investments under power specifications and CES preferences, endoge-
nizing both entry and selection of firms. In that case, informational frictions
induce only the most efficient firms to increase investments in cost reductions,
and the distribution of managers’ types determines whether selection and en-
try are excessive or insufficient compared to a constrained social optimum. All
these works contribute to explore how informational frictions affect monopolistic

competition and could be used in trade and macroeconomic applications.

1 An Holmstrom-Milgrom model with monop-
olistic competition

Let us consider n firms. Each firm ¢ employs a manager to produce a differen-
tiated good sold at price p;. When the manager exerts effort e; with disutility:
el

3

1+

glei) =
the marginal cost of production becomes:

clei) =e;™

where v > 0 represents the elasticity of marginal disutility and m > 0 the
elasticity of the marginal cost with respect to effort. Each principal-firm pays
a wage w; to its manager-agent.

Firms are engaged in monopolistic competition. We follow the classic model
of Spence (1976) in partial equilibrium and consider L identical consumers with
a demand system derived from CES preferences with elasticity € > 1 according

to:
(e =Dp; °

Q<pi7A) = A



where:
n
A=
=1

is a standard price aggregator. The gross profits of each firm are:
IL; = [pi — c(es)] q(pi, A)L — w;

The number of principals is determined endogenously by a zero profit condition
equating these profits to the entry cost F.
We follow Holmstrom and Milgrom (1991) and assume that effort is not

observable, but each principal observes a stochastic variable:

Ri=e€;+5

where < is a normally distributed shock with zero expectation and variance o2,

which is an inverse measure of the accuracy of the information on managerial

effort. The manager of firm 4 is paid:
w; = w; + X; R

where w; is a fixed wage and x,; measures the intensity of incentives. Under
exponential utility with unitary absolute risk aversion, the expected utility of

the manager corresponds to:

2 2
X; 0

Ui = w; + x;ei — g(ei) — 5
where the last term represents the cost of uncertainty. The outside option has
a null value. Given the incentive contract of firm 4 its manager selects effort

according to the incentive compatibility condition:
/
g'(€) = X

which defines an effort function increasing in ;.

Each principal ¢ chooses the contract anticipating the manager’s optimal
effort. Therefore, it sets the fixed wage to satisfy the participation constraint
and selects incentive intensity y, and price p; to maximize profits. Since in-

centives can be designed to induce the agent to select the desired effort under



the incentive compatibility condition, the principal effectively selects (e;, p;) to

maximize:
2

g'(ei)’o
i = [pi — e(eo))alpi, AL~ E — g(er) (1)
taking as given the price aggregator A, as customary under monopolistic com-
petition.
Under our functional forms, the profit-maximizing price is given by a con-

stant markup on the marginal cost:

This defines the following profit function for each firm depending on effort:

— e)¢ e2g? el
f(e) = [p(e) — ] E O T

By the Envelope Theorem on the price impact, the marginal profit of effort
can be expressed as:

—m-1(E=Dp(e)°L

o) —
IT'(e) = me 1

— e g2 e

An interior equilibrium effort e® must satisfy IT'(e®) = 0 where I1”(e¢) < 0. We
assume m(e — 1) < 14+, which insures the existence of such an equilibrium
in the absence of moral hazard (62 = 0). Imperfect observability of effort
(62 > 0) increases the marginal cost of the incentive mechanism and reduces
the equilibrium level of effort for any given A. This is the traditional effort-
reducing effect of moral hazard.

Since profit is decreasing with entry, through its impact on the aggregator,
under free entry the number of firms n® and the corresponding aggregator A¢ =

np(e®)1~¢ increase until profits are null and:

e (e—=1)L
" T (e) @)

where:
N / 2
F(e)=F +g(e) + 02%

is the effective entry cost, accounting for the manager’s compensation.



Replacing in the marginal profit, we obtain:

Il (e) = m(E; DL [m(EQ_ D _ 7} o2 4 [mﬁr_;) - 1} e

and the interior equilibrium must satisfy II'(e®) = 0.
In the absence of moral hazard (namely for o2 = 0) this implies:

(e—1) [1—M}L

14+~
eF

S L L
1+~v—m(e—1)

where an increase in market size L attracts entry proportionally and leaves un-
changed the scale of each firm and therefore its incentive mechanism, effort and
price. In the presence of moral hazard the equilibrium effort remains indepen-
dent from the market size. Therefore, and in contrast with the model of Raith
(2003), a larger market creates pure gains from variety without affecting man-
agerial incentives and prices. However, moral hazard affects both effort and the
number of firms, which is our main interest.

The comparative statics of equilibrium effort implies:

dlne® [m(e — 1) — 2¢] 02 3
dine? = 2[1(e) (er) 7 ©

whose sign can be positive when the elasticity of the marginal disutility of effort
7 is less than unitary (since the assumption m(e — 1) < 14 is consistent with
m(e —1) > 27v).

When v € (0,1) there is a region of parameters such that 2y < m(e — 1) <
1 4+ v where the introduction of moral hazard increases effort and therefore
reduces cost and price of each firm. The intuition for this paradox emerges after
realizing that moral hazard exerts two effects in this environment. One is the
traditional effect of disincentivizing effort for a given number of firms because
the incentive mechanisms are more costly under moral hazard. The other works
in the opposite direction, because moral hazard disincentivizes entry and leaves
fewer and larger firms in the market, which strengthens the incentives to promote
effort in cost reductions applied on a larger scale. When the cost of the incentives

is low compared to the return on investment in terms of additional sales, each



firm sets a steeper incentive intensity when the available information becomes

less precise (02 increases). As an example, with ¢ =2, m = 1 and v = 1/3 we
obtain:
3
e [+ Vor+36F " 4 e 3L
= —— and n® =
3 24F + 204 + 202/ 0* + 36F

where effort increases with variance and the number of firms decreases with it.?

When m(e — 1) < 2, instead, the traditional effect is dominant and moral
hazard induces all firms to soften their incentive mechanisms and increase costs
and prices, which of course contributes to harm consumers. And consumers can
be also harmed by less variety when moral hazard decreases profitability and
leads to the exit of firms. However, this is not necessarily the case, and moral
hazard can leave unchanged or even increase the number of firms, as we will
now see.

When v = 1, namely in the case of a quadratic disutility of effort, we can

compute the equilibrium values:

- (e—1)|1—mE=1p,
ee:\/ 2m(e — 1)F oo e — [ > ]

2-m(e—-1)(1+02) eF
so that effort decreases with moral hazard, but the number of firms is indepen-
dent from it. In this knife-edge case moral hazard harms consumers through
higher prices, but has no impact on the number of varieties provided by the
market.?
The comparative statics of the number of firms implies:
dlnn®  (y—1)o%(e?)> !

= — z0 if v=21 4
dno? ~ R e S 0TS W

therefore another paradoxical result can emerge. As long as the elasticity of the

marginal disutility is high enough, namely for v > 1, moral hazard fosters entry

2Tn the knife-edge case where v = m(e — 1)/2 < 1 the equilibrium effort is actually inde-
pendent from variance and fixed at e® = [w ﬁ

3Bertoletti and Etro (2026) have explored the case of heterogeneous managers with a
different form of informational friction, emphasizing further effects on selection and number
of firms depending on the productivity distribution. In that case, informational frictions

induce only the most efficient firms to increase investments.



of firms. Here the intuition is that moral hazard reduces so much effort and
wages that the effective fixed costs of entry and managerial compensation are
reduced attracting more firms in the market. In practice, imperfect observability
of effort diverts investments from cost reduction toward entry.

It is important to remark that these paradoxes are not due to gains from
uncertanty or to inefficient choices of effort. In this model an increase of variance
reduces both consumer welfare and total welfare. Nevertheless, the effort choice
is the same that would be selected by a social planner constrained by imperfect

observability of effort. To verify this, let us maximize total welfare:
W = Llog A+ I, - F+U;
og Zj( )

with respect to price, effort and number of firms under the incentive compati-
bility constraint. Assuming symmetry and adopting marginal cost pricing, the
social planner problem becomes:

14 2 2y

L e
1+ 2

max W = Llognc(e)' ¢ —n {F +

(e,n)
The first order conditions can be combined to obtain the number of firms:
with e* = e®. Accordingly, a social planner selects a larger number of firms com-
pared to the market, confirming the insufficient entry result of Spence (1976),
but it selects the same effort in cost-reducing activities. Such a result is con-

firmed in a model with heterogeneous firms subject to asymmetric information

on the productivity of agents (see Bertoletti and Etro, 2026).

2 More general microfoundations

In this section we extend the analysis to more general microfoundations for the
profit function (1). On the supply side we consider an effort choice e; € [0, €]

for a large enough € > 0 with a general disutility function g(e) with:

g'(e) >0 and g"(e) >0



and a marginal cost function c(e) with:
d(e) <0 and ’(e)>0

where ¢(€) — 0. On the demand side the price aggregator can take different
forms and affect ¢(p;, A) in various ways.
Following Bertoletti and Etro (2024), we start by considering a demand

system derived from quasi-linear preferences represented by the indirect utility:
V=H(A)+FE

where E is income, H(A) is an increasing and strictly concave transformation
function of the price aggregator:
A =

J

v(p;)
=1
and v(p) is a surplus function with v'(p) < 0 and v”(p) > 0. By Roy’s identity,

this delivers the demand system:
q(pi, A) = [v' (pi)| H'(A) (6)

which depends on the own price and the aggregator in a multiplicative way. Our

1=¢ with € — oo.

leading example was based on H(A) =log A and v(p) =p

Here we define the transformation elasticity p(A) = —H"(A)A/H'(A) > 0,
the surplus elasticity ((p) = —v'(p)p/v(p) > 0, the demand elasticity (p) =
—v" (p)p/v'(p) > 1, the ratio n(p) = (p)/s(p) = p(A),* and finally the cost
elasticities m(e) = —c(e)e/c(e) > 0 and v(e) = g”(e)e/g’(e) > 0. A free entry

equilibrium involves the standard price rule p(e) such that:

_e(p)ele)
P=cp -1

a number of firms implicitly defined by:

ne = T(AAL (7)
n(p(e))F(e)

4 As shown in Bertoletti and Etro (2024) these preferences are convex under the condition

n(p) = p(A) in the case of homogeneous prices.
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and an equilibrium effort defined by:
m(e)[e(p(e)) — 1 F(e") = g'(e)e” [1 + 0%g" (¢)] (®)

which confirms the independence of incentive mechanisms and prices from the
size of the market.
Assuming a unique equilibrium, the impact of moral hazard on effort can be

derived by total differentiation of the system (7)-(8) as:

e

e om(e)(p(e)) — 1] - 21(e) 0
which generalizes our earlier result under variable elasticities. The paradox
of effort-increasing moral hazard emerges when the cost of incentives is low
compared to demand and cost elasticities.

Similarly, the impact on the number of firms can be derived as:

dlnne g'(e?)?0? dlne® dln F(e) dlnn(p) Olnp
dlno? * 2F dlno?2 )|  Olne Olnp — s = p(4)] Olne
(10)

whose sign is also ambiguous. We can isolate four distinct effects of the intro-
duction of moral hazard on entry. The first effect is always negative, because
moral hazard increases the effective entry cost by requiring higher spending for
a given investment. The other effects depend on the impact on effort, and we
can exemplify them when effort decreases with variance. For given prices, the
effect of moral hazard on entry is positive due to the reduction of the investment
in cost reduction, and it can more or less than compensate the first effect. The
last two effects operate through changes of prices. For a given aggregator, moral
hazard affects profitability through changes of the ratio of demand and surplus
elasticities n(p), which may go in either direction. Finally, moral hazard affects
profitability through changes in the aggregator, whose direction depends on the
sign of 1 — p(A). In our leading example each one of the first two effects can be
dominant, while the last two effects were muted (since n(p) was a constant and
p(A) =1).

We can explore the constrained-efficient allocation also in this environment.

11



In this case welfare is:
j( )

and the social planner problem:

29'(e)?
I(I;I?z})( LH [nv(c(e))] —n {F +gle)+o 5

replicates the formula for the number of firms in (5), which differs from the

equilibrium formula (7) due to the absence of the ratio of surplus and demand

elasticities. Moreover, optimality requires an effort level satisfying:

m(e")¢(c(e”)F(e") = g'(e")e” [1+a%g"(e")] (11)

which differs from the equilibrium version (8) for the surplus elasticity evaluated
at the marginal cost. For preferences featuring a constant ratio of surplus and
demand elasticity, equilibrium and optimal effort are identical, as was the case
in our leading example,” while entry is weakly insufficient. Otherwise various

inefficiencies in effort and entry can materialize.

2.1 A Logit demand system

An interesting example of our setup is represented by a version of the Logit
demand system without outside option, that emerges when H(A) = log A and
v(p) = e~*P, so that the demand is:

e P
A

q(p, A) =

Let us adopt a quadratic disutility with v = 1 and a linear marginal cost ¢(e) =

€ — e. Assuming an interior solution, each manager sets effort according to

e; = X;- Then, each firm ¢ expects the following profits:

)\exp(—)\pi)L 1+ a?)e?
A 2

5This applies to a more general class of CRESS preferences characterized and discussed by

Bertoletti and Etro (2024).

- F

I = (pi —e+e)
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maximized by the conditions:

—é—i—l—e
P=eTX
and:
AL
6= ——
(14+0%)n

The price decreases in the market size and increases in the number of firms due
to their impact on effort in cost reduction. The profit function of each firm can

be computed as:
" A2L2
n 2(1+o02)n?

which follows a bell shape in the number of firms and is positive and decreasing

for a large enough number. Under free entry we have:

2
e — 2)\F and nf— | 144/1 2F\ L

2F A2 1402 2F
(1+ 02) (1+ 1— 1+az)

This is a case where moral hazard reduces effort and fosters entry. Moroever, the
equilibrium must be fully efficient, as in the absence of investment (Bertoletti
and Etro, 2024) since surplus and demand elasticities are the same. To verify
this notice that the constrained-efficient allocation with marginal cost pricing
solves the problem:

2

max Llogn — LA(e —e) —n(1 + 02)67 —nF
(e,m) 2

The optimality conditions are respectively:

AL
e= ——
(14+0%)n
for effort, and
L e2
“=(140*)=+F
=040 5+

for the number of goods. They can be combined to show that e* = e and

n* = n°, implying an efficient equilibrium.

13



2.2 A linear demand system

We can move beyond our last microfoundation by considering demand sys-
tems that depend in a general (non-multiplicative) way on the price aggregator
(Spence, 1976; Bertoletti and Etro, 2024). This opens the door to competitive
effects of entry and a more complex impact of moral hazard. We only exemplify

this scenario by considering the following linear demand system:
. 1
qlpi,A)=A—p; withA=—+4p
n

where p is the average price. This demand system can be obtained from quasi-
linear quadratic preferences (see Bertoletti and Etro, 2025) represented by the

following indirect utility:

—p:)2
V: (A p]) *A
— 2

n
=
where the aggregator A has no impact on utility. But an analogous demand
system can be also obtained from a spatial model ¢ la Salop (1979) with a
linear cost of distance from the ideal variety. Notice that Raith (2003) has
adopted a similar spatial model, but with a quadratic cost of distance from
the ideal variety, which does not allow for an explicit solution of the free entry
equilibrium.

We assume always a quadratic disutility of effort for managers and a linear

marginal cost with L < 1+ 2. The expected profits of each firm are:

(1 —+ 0'2)61‘2
2

_ 1
Hi(p¢6+6i)(n+ppi>L —F

with first order conditions:

1/1 _
pi=s|\-+bte—eg;
2\n

for the price, and:
(+p-p)L

@ = 1+ 02

for effort. We can then solve for the symmetric equilibrium:

7+1 1 L
= e —_ _——
P n 1+02
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and
L

T a+on

where clearly, an increase in the number of firms (n) reduces both effort and
prices, an increase of uncertainty (02) reduces effort and increases prices, and
a larger market size (L) increases effort and reduces prices. The profits of each

firm become:
L L?
n?2 2n2(1 +02)
and they are decreasing in n under our assumptions. We can now derive the

free entry equilibrium:

. 2F L . [ L
‘ _\/(1+a2)[2(1+o—2)—L] and 1 _\/F (1_2(1+a2)>

In this case, as in Raith (2003), a larger market size strengthens the incentive

mechanisms, because it induces a competitive effect on markups that expands
sales for each firm and requires a higher investment in cost reductions. More
important for our purposes, this is another example of the paradox of entry-
increasing moral hazard.’

Finally, neither effort nor the number of firms are efficient in this example.
Adopting the microfoundation of Bertoletti and Etro (2025), the constrained-

efficient allocation with marginal cost pricing solves the problem:

A—eé 2L 2
maxw—AL—n(l+a2)e——nF
(e,n) 2 2
1
sw. : A=—+¢é—e¢
n

The optimality condition for effort is:

L
Z -0 2
L= (1t 0%)e

and the one for the number of goods is:

L e2
= —_F4+(1 ZAR
5,2 +(+U)2

6In the model of Raith (2003) moral hazard cannot increase effort, but does increase entry.
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They can be solved for:
N I
" T\eF 1+o2) "

o 2FL S et
V(U +e)[1+o2-1)

confirming, with and without moral hazard, that the equilibrium is characterized

with effort:

by excessive entry and underinvestment in cost-reductions.

3 Conclusion

We have developed a model of monopolistic competition with homogeneous
firms that select managerial incentives under moral hazard. Such a framework
could be used to introduce informational frictions in models of trade, growth
and cycles. Here we want to stress that in this competitive environment, moral
hazard can exert the traditional effect of reducing effort and entry, but it can
also induce paradoxical effects. The most striking is that when information on
managerial effort becomes less precise and moral hazard more pervasive, firms

may strengthen their incentive mechanisms and induce more effort.
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