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Abstract

This paper looks at incentive contracts within firms that have agents who exhibit a

particular form of inequity aversion which I refer to as pride and envy. Under these

circumstances, the agents have preferences which reflect a gains or loss in utility

when other agents receive lower or higher wage compared to their own, respectively.

I find that, when the agents have differing productivities, the principal will always

exploit their pride or envy by altering the incentives for one agent in order to

motivate the other. As a consequence, wage compression or wage dispersion will

arise in equilibrium.

iv



Chapter 1

Introduction

Whether it is in a corporate setting or a social setting, individuals place an emphasis

on ‘fairness’. Their idea of fairness forms a belief about what they and others are

entitled to. For example, fresh graduates in many corporate firms are expected to

be given similar, if not identical wages to each other. Assuming they are equally

competent, when one or more of these workers are given a different wage, it would

be reasonable for these workers to question whether they are being rewarded or

punished, depending on which situation they are in. In most cases, the consensus is

that these workers prefer equitable outcomes as opposed to the former.

However, it is often questioned whether the latter is entirely true. For instance,

in many work environments we often observe companies rewarding their employees

through bonuses, giving recognition to them through awards like ‘employee of the

month’ and even providing them with various company perks such as cars and large

office space. Thus, one of the main reasons why managers and employers incentivise

their workers through these means is because they inherently assume that people

value their reputation and perhaps more so, when compared to their peers. More

interestingly, it is clear that these schemes are often used to exploit the competitive

nature of people and to promote efficiency. Thereby, increasing the overall output

of a firm.

Though, on the contrary, it is generally undisputed that individuals opt to have

equal amounts of things like salary, particularly when they are worse off compared

to others. Therefore, we can characterise these traits as, ‘having added benefits

above others gives satisfaction’ and ‘having less than others is discouraging ’. Both

of which are natural and an intrinsic trait for any individual to have. More generally,

I say that individuals have a sense of ‘Pride’ and ‘Envy ’; in that, when they have

the same preferences, they derive a positive or negative utility (respectively) from

another’s allocated goods compared to their own.
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The purpose of the paper is to observe how managers alter incentive contracts in the

presence of Pride and Envy. Within the analysis, we will explore how the interactions

between the agents level of effort changes in different settings and through this, we

attempt to develop an idea and explain why we might observe wage compression

in some organisations and wage dispersion in others. In the past, the emphasis has

been on envy within firms but few have take into account the opposite effects of

pride within their analysis. Overall, I intend to explore both these issues within a

linear contract framework.

The main result in this paper is that pride and envy can be exploited by managers

for incentive benefits in settings where the workers’ productivities and effort can be

observed. I find that, in equilibrium, when the productivities of workers are identical,

it would be optimal for the principal to compress wages when agents exhibit envy and

disperse wages when agents exhibit pride, respectively. However, when agents have

differing productivities, the degree to which the principal compresses and disperses

wages will depend on the magnitudes of envy and pride, respectively.
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Chapter 2

Literature Review

Within the context of exploring social preferences and/or other-regarding prefer-

ences, Fehr & Schmidt (1999) suggests that while the common economic models

assume the idea that agents are purely ‘self-interested’, there exists evidence to

suggest that there are (a fraction of) people who are also motivated by fairness

considerations. They explore this disparity within their model which is captured

by what they refer to as ‘Inequity Aversion’; in that a person favours equitable

outcomes across people. Not to be confused with ‘risk aversion’ in which a person

favours equitable outcomes in ‘states of the world’. For example, a worker is envious

when his co-worker has more material payoff and similarly that co-worker feels guilty

in having this material payoff above the worker.

Frank (1985), however, argues that the latter trait may not necessarily be true.

He states that people are inherently ‘status-seeking’, in that they have a preference

for being better off relative to everyone else. His argument was later extended in

the works of Neilson and Stowe (2003) who incorporates this within their model and

find that when agents are inequity adverse and status-seeking, they exert higher

effort than self-interested ones. They find that when agents have both these traits,

the optimal piece rate given will depend on which effect is dominant. My model

borrows from this set-up in assuming agents display a particular form of inequality

aversion through using ‘Pride’ and ‘Envy’, however it differs in that I use a multiple

agent case instead of their single agent case.

While most literature on inequity aversion focuses on the interactions among agents,

Itoh (2004) explores instances of when the principal is within the reference group of

the agents. His rational in doing so, comes from the fact that it is often seen and is

common within society to compare your income with that of your employers. Itoh

finds that, in general, the principal will be worst off when agents are inequity-averse,

since they would withhold effort. However, within a setting where the agents only

care about each other’s well-being, it would be optimal for the principal to give them

an interdependent wage contract.
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Similarly, Englmaier & Wambach (2005) suggests that the conditioning of a worker’s

pay to another co-workers performance becomes the rationale for team incentives,

regardless of the tasks being independent. Like Itoh, they explore the effects of

inequity aversion on moral hazard and show that under interdependent contracts,

team or relative performance contracts, the principal can exploit the agent’s ‘inequity

aversion’ to create optimal contracts. Furthermore, others like Bolton and Ockenfels

(2000) explore the idea of average wage comparisons within an optimal contracts

setting. However, these models do not consider agents to be ‘status-seeking’ or

as I refer to, as ones who have ‘pride’. Thus, I refrain from team contracts and

performance evaluations altogether.

Not only does inequity aversion induce agents to exert higher effort, Charness and

Kuhn (2007) proposes a model where wage inequality can influence the level of

effort an agent exerts. They suggest that workers may protest ‘underpayment’

relative to a co-worker by withdrawing effort. When an agent’s effort is affected

by another’s wage, they show that it is beneficial for the principal to compress

wages. My model examines Charness and Kuhn’s idea but instead explore the wage

compression phenomena in a setting where effort is contractible instead of it being

endogenous on wage within their gift-exchange labour market environment.

Similarly, Bartling and Siemen (2009) postulates that wage compression arises

particularly within firms as opposed to markets. Their analysis focuses on the effects

of envy in incentives within a moral hazard setting. They conclude that within

firms, envy has a cost-decreasing effect under a limited liability condition. However,

without this condition, envy would increase the costs to providing incentives when

agents are risk-adverse, thereby weakening incentives which compresses wages.

Within my model, I also adopt a limited liability condition and unlike their results,

I find that wage compression will still occur in the presences of envy.

Finally, within the literature, wage dispersion is addressed primarily with in search-

theoretic models. Montgomery (1991) examines wage-dispersion and find that

vacancies within firms are more costly then if the principals offered a higher wage to

attract labour. He finds that it would be optimal for the principal to offer differing

wages across individual’s within firms. However, he explains that the phenomena

of wage dispersion is primarily generated by a co-ordination problem. Instead, I

observe that wage dispersion can be a result of firms consisting of prideful agents.
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Chapter 3

The Model

3.1 Setup

A principal (P) hires agents (A) indexed by i = 1, 2, who exert effort. Each agent

is given a wage wi, which consists of a transfer or base salary τi and an incentive

component or bonus λi which is dependent on the level of effort they exert ei. The

total wage they receive is given by wi = λiei + τi.

The Principal maximises his production function which is given by the amount

of effort each agent exerts less the wages he pays to the respective agents:

πP (ei, wi) = e1 + e2 − w1 − w2

For simplicity, this production function is linearly increasing in the agents effort.

Also, the effort of the agents are perfect-substitutes for the principal. The principal

offers wages in the form of linear contracts, again for simplicity.
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In general terms, we consider a situation in which agents care about the total

allocation of wages and effort so that for i = 1, 2, agent i’s utility function is given

as ui(w1, w2, e1, e2).

In the presence of no pride or envy (Benchmark Case), the agent’s objective function

can be given as:

ui(w, e) = wi −
1

2
δie

2
i (3.1)

For this objective function, agent i’s utility only depends on his own wages and

effort. The agent’s utility is linearly increasing in wage and quadratically decreasing

in effort. The level of effort the agent chooses to exert is subject to a cost given by

c(e) = 1
2
δie

2
i , where δi is the inverse of the productivity of the agent which is strictly

greater than zero. Therefore, the lower the δi, the more productive the agent is, and

hence, the lower the cost of exerting effort.

In the presence of envy, the agent’s objective function comprises of an additional

component that is dependent on the other agent’s wage. This can be given as:

ui(wi, w−i, ei) = wi + βmin{ wi
w−i
− 1, 0} − 1

2
δie

2
i (3.2)

For this objective function, we focus on the cases where the agent i’s utility does

not depend on the agent −i’s level of effort, but only on agent −i’s wage. Therefore,

agents only care about the final allocation of wages. The additional component of

envy captures an agent’s disutility when he is given a lower wage compared to the

other agent. When the agents are given the same wage, wi = w−i, this component

disappears and reverts back to the benchmark case.
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Now suppose an agent has a lower wage compared to another’s, wi < w−i. When the

agents compare their wages to each others, for agent i, he would feel envious because

he has a lower wage. Since agent i feels envy, his marginal utility of wage is higher

than when he have no envy. As the degree of envy β increases, the more envy they

feel and hence the higher the marginal utility they derive from each incremental

increase in their wage. As the other agent’s wage increases, the envious agent’s

marginal utility per dollar in wage, decreases. By comparing this to the benchmark

case, the marginal utility per wage would be larger than if you there was no envy.

Consequently, agent −i has a higher wage and would not feel envy in this case.

Therefore, the amount of disutility he receives from envy would be 0. As such, the

objective function for the higher waged agent would be no different to the objective

function in the benchmark case.

Similarly, in the presence of pride, the agent’s objective function again, comprises

of an additional component that is dependent on the other agent’s wage. This can

be given as:

ui(wi, w−i, ei) = wi + α max {min { wi
w−i
− 1, 1}, 0} − 1

2
δie

2
i (3.3)

Again, for this objective function, we focus on the cases where the agent i’s utility

does not depend on the agent −i’s level of effort, but only on agent −i’s wage. Now

instead, this additional component of pride captures an agent’s additional utility

when he is given a higher wage compared to the other agent. As with the same

intuition from before, when the agents are given the same wage, this component

disappears and reverts back to the benchmark case.

However, when an agent has a higher wage compared to another’s wi > w−i, agent

i would feel prideful as he has a higher wage. As his wage increases higher relative

to the other agent’s wage, the prideful agent would feel further utility given by the

degree of pride, α. The larger this is, the more pride they feel and hence the higher

the marginal utility they derive from each incremental increase in their own wage

compared to the others agent’s wage. By comparing this to the benchmark case,

the marginal utility of wage would be larger if you felt pride.
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Consequently, as agent −i has a lower wage, he would not feel pride and hence

the amount of additional utility he receives from pride would be 0. As such, the

objective function for the lower waged agent would be no different to the objective

function in the benchmark case.

(note: in the case of pride, the functional form is different compared to envy. The

reason being is that if we simply substitute the ’min’ (in the envy case) to a ’max’

for the pride case, the principal can over exploit pride to such a degree that an

agent feels infinite pride. By setting agent i’s wage close to zero, agent −i would

feel pride that is close to infinity. In order to prevent this from occuring, we have

added a ’min’ within the objective function of pride. Now when difference in wages

approaches infinity, agents are only restricted to feeling a maximim level of pride

given by α. This mimics the envy case where the maximum level of envy an agent

can feel is given by negative β.)
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3.1.1 Timing

1. Principal chooses λ1 and λ2 and offers contracts to Agents 1 and 2.

2. Agents chooses to accept or reject the contract, If they both accept, they choose

some e1 and e2. If either one rejects, they would both get their outside option.

3. Payoffs are realised, the principal pays agents 1 and 2, w1 and w2 respectively.

3.1.2 Contracting Assumptions

I assume that effort is observable, and hence can be contracted on.

I also assume that the principal operates with a limited liability constraint ; where

the principal pays the agents a positive wage w ≥ 0 for all levels of effort.

Thus the transfers τ ≥ 0 are non-negative. This assumption is crucial for our

results as, primarily, we are interested in how incentives change when there is

social comparisons. Therefore, this assumption ensures that the principal cannot

manipulate social comparisons, by removing transfers from an agent to induce them

to feel envy or pride.

Further, since the principal is maximising his production function, he would extract

all the rent from the agent whilst still maintaining their incentives and hence would

not pay the agents a base salary. Therefore, the principal reduces this to when it

binds, τ = 0.

I normalise the agent’s outside option to 0

Finally, I assume that all agents have complete information about the other agent’s

wage. Otherwise, they would not be able to exhibit envy or pride if they have no

knowledge of the other agent’s given wage.
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3.2 Benchmark Case

In this case, both agents have neither a pride nor an envy component. Thus, the

agent’s optimisation problem is given by:

max
ei

ui(wi, ei) = λiei −
1

2
δie

2
1

s.t. ui(wi, ei) ≥ Ū ;

e ∈ [0,+∞)

Under the limited liability constraint wi = λiei, hence we solve for the agent’s

optimal level of effort by taking the first order conditions, which are sufficient, given

the convex nature of their objective function. This derives an effort level each agent

takes, for a given level of incentive:

e1 =
λ1
δ1

e2 =
λ2
δ2

The above shows that the level of effort the agents exert in order to maximise their

objective function, is contingent on their productivities. As the principal anticipates

this, we can then substitute these conditions into his optimisation problem:

max
λ1,λ2

πP (wi, ei) = e1 + e2 − w1 − w2

=
λ1
δ1

+
λ2
δ2
− λ1(

λ1
δ1

)− λ2(
λ2
δ2

)

s.t. wi ≥ 0

The principal now chooses each of the agents incentive components by taking the

first order conditions for which it maximises his production function:

λ1:

1

δ1
− 2λ1

δ1
= 0

λ∗1 =
1

2
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λ2:

1

δ2
− 2λ2

δ2
= 0

λ∗2 =
1

2

As a result, agents 1 and 2 will choose:

e∗1 =
1

2δ1
e∗2 =

1

2δ2

Therefore, their given wages are:

w∗
1 =

1

4δ1
w∗

2 =
1

4δ2

This shows that the optimal wage is given in terms of the respective agent’s

productivity. As an agent becomes more productive, i.e when δi decreases, the

agent increases the effort he exerts and hence the optimal wage that the principal

pays to the agent should also increase.

When we substitute this back into the principals’ production function:

πP = e1 + e2 − w1 − w2

=
1

2δ1
+

1

2δ2
− 1

4δ1
− 1

4δ2

=
1

4δ2
+

1

4δ1

11



Proposition 1: In the case of no pride or envy, when agents are homogeneous in

productivities, δ1 = δ2, the principal will pay the agents the same wage, w1 = w2

Proof: See Appendix.

As shown, the incentive strengths of agents will be λ∗1 = λ∗2 =
1

2
, hence, in the

case of no pride or envy, for the principal to maximise his production function, he

would pay each agent according to their productivity. Therefore, it is only optimal

for the principal to set wages to be equal for both agents if and only if the agent’s

productivities are the same. As such, when the productivities differ between agents,

the optimal contract should be to pay the more productive worker a higher wage.

12



3.3 Envy Case

We now turn to the case where both agents have an objective function that exhibits

3.2. For expositional simplicity, both agents have the same degree of envy, given by

β.

In order to capture the effects of envy, let us first assume that agents have different

productivities, where A1 is more productive than A2, that is, δ1 < δ2. As shown

from the benchmark case, it is optimal to pay the more productive agent a higher

wage, therefore we expect the principal to pay A1 a higher wage compared to A2,

that is w1 > w2.

Henceforth, I refer to the higher waged agent as the ‘non-envious agent ’, A1 and

the lower wage agent, as the ’envious agent ’, A2. Their new optimisation problem

is now given by:

max
ei

ui(wi, ei) = wi + β min{ wi
w−i
− 1, 0} − 1

2
δie

2
i

s.t. ui(wi, ei) ≥ Ū ;

e ∈ [0,+∞)

Solving for the optimal effort level, they take the first order conditions and derive

an effort level each agent takes, for a given level of incentive:

A1:

w1 −
1

2
δ1e

2
1 = 0

A2:

w2 + β min{w2

w1

− 1, 0} − 1

2
δ2e

2
2 = 0

13



w2 +
βw2

w1

− β − 1

2
δ2e

2
2 = 0

Thus, we now have the non-envious agent, A1, who has the same objective function

as within the benchmark case. However, since A1 is given a higher wage, now the

other agent, A2 exhibits envy in their objective function.

(For the time being, we proceed to solve the envious agent’s optimisation problem

with the assumption that he is given a lower wage. Later, we will find the condition

that this is in fact the case in equilibrium)

Similarly, to the benchmark scenario with no Envy, we solve for both agent’s optimal

level of effort by again taking the first order conditions and deriving an effort level

each agent takes, for any given level of incentives:

e1 =
λ1
δ1

e2 =
(λ1e1 + β)λ2

λ1e1δ2

This shows the level of effort the non-envious agent, A1 and the envious agent, A2

exerts in order to maximise their objective function. As the principal anticipates

this, we can then substitute these conditions into his production function:

max
λ1,λ2

πP (wi, ei) = e1 + e2 − w1 − w2

=
λ1
δ1

+
(λ1e1 + β)λ2

λ1e1δ2
− λ1(

λ1
δ1

)− λ2
(λ1e1 + β)λ2

λ1e1δ2

s.t. wi ≥ 0

Again, the Principal chooses each of the agents incentive component(s) at equilib-

rium, by finding the first order conditions for which it maximises his production

function:

14



For the envious agent, A2, the principal takes the first-order conditions with respect

to λ2, which is given below:

λ2:

2λ2(βδ1 + λ21)− βδ1 − λ21 = 0

λ∗2 =
1

2

We see that the strength of the envious agent’s incentive component is identical

to his incentives when agents do not exhibit envy. However, given this incentive

level, the optimal level of effort that the envious agent will exert is given by:

e∗2 =
(λ1e1 + β)

2λ1e1δ2
=

1

2δ2
× (λ1e1 + β)

λ1e1

and since

(λ1e1 + β)

λ1e1
> 1

Therefore, the level of effort the envious agent exerts is strictly higher compared

to the benchmark case. This is dependent on the wage of A1 and the degree of envy,

thus having envy, β > 0, creates extra marginal utility for the agent to exert effort.

As β increases, his marginal utility to exert effort also increases, however, as the

wage of the other agent increases, his marginal utility to exert effort decreases.

15



The marginal utility of effort for the envious agent is larger than when he had no

envy. However, for the non-envious agent, A1, we observe that his marginal utility

of effort remains the same as the benchmark case.

For the non-envious agent, A1, the principal takes the first-order conditions with

respect to λ1, which is given by:

λ1:

λ31(2λ1 − 1)− 2βδ21λ2(λ2 − 1)

δ2
= 0

When we substitute λ∗2 = 1
2

into the first order conditions with respect to λ1, this

reduces to the following expression:

λ31(2λ1 − 1) = −βδ
2
1

2δ2

This equation describes the first order conditions for which the principal chooses,

λ1 to optimise his production function. For clarity, lets observe the case when there

is no envy component, i.e β = 0, the equation becomes:

λ31(2λ1 − 1) = 0

16



This equation can be graphed and shown to contain multiple roots:

The roots of the equation that give the incentive components for A1 are:

λ1 = 0 and
1

2

Taking the positive root, this maximises the principals production function. Notice

that the incentive for A1 is identical to the benchmark case and thus, when there is

no envy, both of the agent’s incentive components would revert to the benchmark

case:

λ∗1 = λ∗2 =
1

2

However, when there is envy, β > 0, the graph of the incentive component for

the non-envious agent, A1, would shift higher. From observing this, we see that

for some
βδ21
δ2

, when we substitute in λ2 = 1
2
, the first order conditions with respect

to λ1 will have real roots. Therefore the incentive component for the non-envious

agent A1 would be strictly less than 1
2
. When we compare the incentives to the

benchmark case, the envious agent (A2) would have the same incentives, while A1

has a strictly lower powered incentive component:

λ∗1 <
1

2
λ∗2 =

1

2

17



Therefore, when there is envy, if it is optimal for the principal, he would give each

agent a different wage and also difference incentives. In particular, the non-envious

agent’s incentives are distorted while the envious agent’s incentives remain the same.

Unlike the benchmark case, agents will now receive different incentive strengths when

their productivities are different.

This result is derived from the first order approach. Therefore, it must be that

the principal will choose to set incentives as described above, only if this yields the

highest value for his objective function, i.e. the global maximum. That is, if this is

strictly better than setting incentives for agents such that no agent will experience

envy, i.e. setting equal wages, then in this instance, it must be that the local

maximum given by the first order conditions would also be the global maximisation

result. Thus we have that:

Lemma 1: For any given level of δ1 < δ2, there exists a threshold value of beta, β∗,

where it is no longer optimal for the principal to give agents different wages

Proof: See Appendix and below

When β approaches 0, the incentive strengths of the agents will converge 1
2
. In

this instance, the principals optimisation problem will approach the benchmark

case. Therefore, for low value of β, paying a higher wage to a productive agent to

induce envy on the other agent, will become less beneficial to the principal, since

the low waged agent will feel minimal effects of envy and hence would not induce

much increase in effort. Therefore, for some value of β it must be that paying the

productive agent a higher wage is suboptimal and hence the first order conditions

that yield a local maximum will no longer be the global maximum. Thus only under

a certain threshold, will it be optimal for the principal to distort the incentives of

the productive agent and pay the agents a different wage. We denote this value as

β∗.

Now let us observe, in the presence of envy, what the optimal action for the principal

is, when we relax our original assumption of where the agent’s productivities are

different. Now assume that agents are homogeneous in productivity, that is, when

δ1 = δ2. In this case, we find that:

18



Proposition 2: When there is envy, β > 0, and when agents have the same

productivities, δ1 = δ2, the principal will pay the agents the same wage, w1 = w2.

Proof: See Appendix

Like the benchmark case, when the agent’s have the same productivities, the

principal will maximise his profit by paying each worker the same wage and also

the same incentives.

λ∗1 = λ∗2 =
1

2

Therefore, when agents are homogeneous in productivity, no agent in this case will

experience disutility from envy since they are both given the same wage.

Now we return to our original assumption of having A1’s productivity to be higher

than A2’s, that is, δ1 < δ2. Before we proceed with the analysis, it is worth defining

specifically what we mean by ‘wage compression’.

Wage compression is when the wages of two or more workers are altered closer

together, such that the workers are give a wage different to their benchmark case:

where there is no envy. Therefore, in the case of wage compression, the productive

agent will receive a lower wage compared to what he should be given in the

benchmark case, and likewise, the less productive agent will receive a higher wage.
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Proposition 3: When beta is sufficiently small, β < β∗,

− the principal will suppress the incentives of the productive agent, λ1 but not

the envious agent, λ2

− the more productive agent will still be given a higher wage, w1 > w2

− wage compression will occur

Proof: see below.

When β is sufficiently small, the first order approach will be the global profit-

maximising solution. Hence, the optimal action the principal will take is to pay the

more productive agent a higher wage, which is in-line with the benchmark case’s

intuition. However, unlike the benchmark case, the non-envious agent (A1) would

now be given a lower powered incentive, λ1 < 1
2

and the envious agent (A2) is

given the same powered incentives as before, λ2 = 1
2

(derived from the first order

approach).

Since the agent’s efforts are perfect substitutes in the principal’s objective function,

the principal would reduce the incentives of the non-envious agent (A1) provided

that his decrease in effort is less than the induced increase in effort of the envious

agent (A2) caused by the drop in A1’s wage. At the same time, the principal will

now have to pay the agent A2 a higher wage and reduce the wage of A1. Therefore,

the principal will continue to reduce A1’s incentive, up to the point where the ‘net

gains of effort’ from the envious agent (A2) outweighs the ‘net wages’ he has pay

him. Thus, in order to maintain an envy component for A2, the principal will also

continue to pay the productive agent a higher wage.

Compared to the benchmark case, what we observe is that the incentive of the

non-envious agent (A1) is suppressed and hence the agent’s incentive to exert effort

is now lower, therefore he would be given a lower wage. While the envious agent now

exerts a higher amount of effort because of the effects of envy. Since his incentive

component did not change, he would now receive a higher wage. Therefore, we

observe that when the effects of envy is small, β < β∗, wage compression will occur.

As the non-envious agent (A1) gets more productive compared to the envious agent

(A2), for the principal, distorting his incentives outweighs the induced increase

in effort for the envious agent by lowering A1’s wage, therefore he would instead

20



increase A1’s incentive to exert effort by increasing λ1. Consequently, A1’s incentive

component approaches λ∗1 = 1
2

as he gets more and more productive in comparison.

Like the benchmark case, when this occurs, A1 will receive a higher wage, hence

wage compression will be reduced.

Contrastingly, when the intensity of envy β is sufficiently high but lower than β∗,

inducing the envious worker to exert higher amounts of effort will outweigh the

loss of effort of distorting the non-envious agent (A1)’s incentive. Therefore, the

principal would again suppress the incentives of A1, given the high β. The greater

the intensity of envy, the more distorted the incentives of A1 would be, and again,

the more compressed the wages will become.

In summary, as β increases, we would find that the incentive component mono-

tonically decreases, resulting in higher wage compression. However, when the

non-envious agent’s productivity decreases in comparison to the envious agent’s

(A2) productivity, his incentive component increases, reducing wage compression.

Therefore, for low levels of envy, the principal will compress wages. The level of

wage compression is determined by a trade-off, depending on how large ‘envy’ is

relative to the agent’s productivity ratio.
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3.3.1 Discussion

Now we discuss what happens, when envy is sufficiently large for any given δ1 < δ2.

As previously mentioned, in the case where envy is sufficiently small, β < β∗, the

first order conditions give you a local maximum for the incentive component of the

productive agent, λ∗1. However, when β is sufficiently large, β > β∗, we find that

the first order approach is not valid. Consequently, the local maximum no longer

exists, or a ‘corner solution’ strictly yields a higher profit than the local maximum.

Therefore, in this instance, the global maximum may yield a higher profit for the

principal.

I believe that when envy is sufficiently large, β > β∗, the principal will discretely

suppress the incentives of the non-envious agent, λ1 but not the other agent’s

incentive, λ2. The intuition is that, as long as beta is sufficiently large, the principal

benefits significantly from suppressing the more non-envious agents incentives. This

induces a higher effort level from the envious agent. As a consequence, the principal

will now discretely set the non-envious agent’s (A1) incentive component, λ1, such

that in equilibrium, it would be significantly lower than it would be if beta was

sufficiently small.

Since the productive agent is now given less wage, the envious agent would be

motivated to exert an even higher amount of effort through the marginal utility

from having envy. More specifically, this will induce the envious agent (A2) to

optimally exert effort yielding him a wage exactly the same as A1, that is:

λ∗1e
∗
1 = λ∗2e

∗
2

Notice, at this point, the envious agent (A2) no longer feels envy. Therefore, he

would exert effort up to the point where they are equal, and never to the point

where his wage is now higher than the other agent’s. Thus, paying both agents the

same wage would be the optimal ‘corner solution’. However, the principal will do

this through giving them different incentive components, where again:

λ∗1 <
1

2
and λ∗2 =

1

2

Therefore, since wages are the same for both agents, when we compare this to the

benchmark case, we observe a case of absolute wage compression. As β becomes

increasingly large past this threshold, the envious agent (A2) would exert higher

22



effort because of the extra marginal incentives from envy, therefore, A2’s wage is

increasing in β, while A1 is decreasing. In order for the principal to maintain the

wage equality, he would have to increase the incentive component for the productive

agent such that it counteracts this effect. Therefore, λ∗1 increases. When β → ∞,

the incentive strengths of the agents converges close to 1
2
.

Of course, these results are my conjecture in which I hope to be a topic of future

research.
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3.4 Pride Case

Now we examine the case where both agents now have an objective function that

exhibit pride (3.3). Again, for expositional simplicity, both agents have the same

degree of pride, α.

To observe the effects of pride, let us again assume that agents have different

productivities, where A1 is more productive than A2, that is δ1 < δ2. As shown

from the benchmark case, it is optimal to pay the more productive agent a higher

wage, therefore we expect the principal to pay A1 a higher wage compared to A2,

that is w1 > w2.

Henceforth, I refer to the higher waged agent as the ‘prideful agent ’ who is also

the productive agent A1. The lower waged agent, as the ‘non-prideful agent ’, A2.

Therefore, the agents new optimisation problem is now give by:

max
ei

ui(wi, ei) = wi + αmax{min{ wi
w−i
− 1, 0}} − 1

2
δie

2
i

s.t. ui(wi, ei) ≥ Ū ;

e ∈ [0,+∞)

Solving for the optimal effort level, we take the first order conditions and derive an

effort level each agent takes, for a given level of incentive:

A1:

w1 + α max{min{w1

w2

− 1, 1}, 0} − 1

2
δ1e

2
1 = 0

w1 +
αw1

w2

− α− 1

2
δ1e

2
1 = 0

A2:

w2 −
1

2
δ2e

2
2 = 0
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Thus, we now have an agent who exhibits pride in their objective function A1, since

he is given a higher wage. However, the non-prideful agent, A2 who has a lower

wage, would have the same objective function as before (since unlike the envy case,

his objective function is not affected).

(For the time being, we again, proceed to solve the prideful agent’s optimsation

problem with the assumption that he is given a higher wage. Later, we find the

condition for which this is in fact the case in equilibrium.)

We solve for both agent’s optimal level of effort by again taking the first order

conditions and derive an effort level each agent takes, for any given level of incentives:

e1 =
(λ2e2 + α)λ1

λ2e2δ1
e2 =

λ2
δ2

This shows the level of effort the prideful agent, A1 and the non-prideful agent, A2

exerts in order to maximise their objective function. As the principal anticipates

this, we can then substitute these conditions into his production function:

max
λ1,λ2

πP (wi, ei) = e1 + e2 − w1 − w2

=
(λ2e2 + α)λ1

λ2e2δ1
+
λ2
δ2
− λ1

(λ2e2 + α)λ1
λ2e2δ1

− λ2(
λ2
δ2

)

s.t. wi ≥ 0

Again, the principal chooses each of the agents incentive component(s) at equi-

librium, by finding the first order conditions for which it maximises his production

function:
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For the prideful agent, A1, the principal takes the first-order conditions with respect

to λ1, which is given below:

λ1:

2λ1(αδ2 + λ22)− αδ2 − λ22 = 0

λ∗1 =
1

2

We see that the strength of the prideful agent’s incentive component is identical to

his incentives when agents do not exhibit pride. However, given this incentive level,

the optimal level of effort that the prideful agent will exert is given by:

e∗1 =
(λ2e2 + α)

2λ2e2δ1
=

1

2δ1
× (λ2e2 + α)

λ2e2

and since

(λ2e2 + α)

λ2e2
> 1

Therefore, the level of effort the prideful agent exerts is strictly higher compared

to the benchmark case. This is dependent on the wage of A2 and the degree of

pride, thus having pride, α > 0, creates extra marginal utility for the agent to exert

effort. As α increases, his marginal utility to exert effort also increases. However, as

the wage of the other agent increases, his marginal utility to exert effort decreases.

Thus, the marginal utility of effort for the prideful agent is larger than when he

had no pride. However, for the non-prideful agent A2, we observe that his marginal

utility of effort remains the same as the benchmark case.
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For the non-prideful agent, A2, his incentive component would be given by:

λ2:

λ32(2λ2 − 1)− 2αδ22λ1(λ1 − 1)

δ1
= 0

When we substitute λ∗1 = 1
2

into the first order conditions with respect to wλ2,

this reduces to the following expression:

λ32(2λ2 − 1) = −αδ
2
2

2δ1

This equation describes the first order conditions for which the principal chooses, λ2

to optimise his production function. For clarity, let’s observe the case when there is

no pride component, i.e α = 0, the equation becomes:

λ32(2λ2 − 1) = 0

This equation would again be similar to the envy case, and shown to contain the

same roots:

The roots of the equation that give the incentive components for A2 are:

λ2 = 0 and
1

2
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Taking the positive root, this maximises the principals production function. Notice

that the incentive for A1 is identical to the benchmark case and thus, when there is

no pride, both of the agent’s incentive components would revert to the benchmark

case:

λ∗1 = λ∗2 =
1

2

However, when there is pride, α > 0, the graph of the incentive component for

the non-prideful agent, A2 would shift higher. From observing this, we see that for

some
αδ22
2δ1

, when we substitute λ1 = 1
2
, the first order conditions with respect to λ2

will have real roots. Therefore, the incentive component for the non-prideful agent

A2 would be strictly less than 1
2
. When we compare the incentives to the benchmark

case, the prideful agent A1, would have the same incentives, while A2 would have a

strictly lower powered incentive component:

λ∗1 =
1

2
λ∗2 <

1

2

Therefore, when there is pride, if it is optimal for the principal to give each agent a

different wage, he would also give difference incentives. Contrary to the envy case,

the non-prideful agent’s incentives is now the one that is being distorted while the

prideful agent’s incentives remain the same. Thus, again, unlike the benchmark

case, agents will now receive different incentive strengths when their productivities

are different.

Notice again, that this result is derived from the first order approach. Therefore, it

must be that the principal will choose to set incentives as described above, only if

this is yields the highest value for his objective functioin, i.e. the global maximum.

That is, if this is strictly better than setting incentives for agents such that an agent

will experience even more pride, i.e. setting incentives to be even lower, then in

this instance, it must be that the local maximum given by the first order conditions

would also be the global maximisation result. Thus we have that:
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Lemma 2: For any given level of δ1 < δ2, there exists a threshold value of alpha,

α∗, where it is always optimal for the principal to give agents different wages

Proof: see Appendix and below.

Firstly, assume we have no pride, α = 0. When we increase this to be positive,

it becomes more beneficial for the principal, since he can now pay an agent a higher

wage to induce him to exert a higher effort. Therefore, at some α, it must be that

paying the productive agent a higher wage is optimal, since the marginal utility of

effort is now larger for the prideful agent. Similarly, it must be that for some values

of α, the first order conditions that yield a local maximum will no longer be the

global maximum. Thus only under a certain threshold, will it be optimal for the

principal to distort the incentives of the non-prideful agent and pay the agents a

different wage. We denote this value as α∗.

Before we proceed, it is worth defining specifically what we mean by ‘wage

dispersion’. Wage dispersion is when the wages of two or more workers are altered

further apart, such that the workers are given a wage different to their benchmark

case: where there is no pride. Therefore, in the case of wage dispersion, the

productive agent will receive a higher wage compared to what he should be given

in the benchmark case, and likewise, the less productive agent will receive a lower

wage.

Now lets observe in the presence of pride, what the optimal action for the principal is,

when we relax our original assumption where the agent’s productivities are different.

Let us assume that agents are homogeneous in productivity, that is, when δ1 = δ2.

In this case, we find that:
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Proposition 4: When pride is sufficiently small, α < α∗,

− the principal will suppress the incentives of the less productive agent, λ2 but

not the prideful agent’s incentive, λ1

− agents will receive different wages, w1 > w2, regardless of their productivities

being the same or not

− wage dispersion will occur

Proof: see below.

When α is sufficiently small, the first order approach will be the global profit-

maximising solution. Unlike the benchmark case or the envy case, when agent’s

have the same productivities, the principal will maximise his profit by paying each

worker a different wage and also different incentives. In this case, the production

function of the principal will strictly be higher than if he were to give each agent

the same wage. Therefore, one agent (any) will receive an incentive strictly less

than the other but also this particular agent will receive a lower wage. Therefore,

when the principal pays a different wage to these agents. One agent in this case

will experience additional utility from pride and the other will have a lower powered

incentive.

So now we return to our original assumption of having A1’s productivity to be

higher than that of A2’s, that is, δ1 < δ2, in this instance we come to a similar

conclusion:

The optimal action the principal will take is to pay the more productive agent

a higher wage, which is again in-line with the benchmark case’s intuition. However,

unlike the benchmark case, the productive/prideful agent A1 would still be given

the same powered incentives, λ1 = 1
2

while the non-prideful agent (A2) is given a

lower powered incentive, λ2 <
1
2
. Notice, that this is the exact opposite result in the

case of envy.

Unlike the case of envy, the agent that has a lower wage would not feel disutility and

would simply have the same objective function as the benchmark case. Therefore

the principal benefits from giving the more productive/prideful agent, A1, the same

incentives while lowering the non-prideful agent, A2’s incentive. As he is also the

more productive agent, he would exert a higher amount of effort compared to the
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other agent, if the other agent were to have pride. Thus, with the same logic, the

principal will never distort the more productive agent’s incentive as it is more costly

to do so.

Since the agent’s efforts are perfect substitutes in the principals production function,

the principal would reduce the incentives of the non-prideful agent (A2) provided

that his decrease in effort is less than the induced increase in effort of the prideful

agent (A1) caused by the drop in A2’s wage. At the same time, the principal will

now have to pay the agent A1 a higher wage and reduce the wage of A2. Therefore,

the principal will continue to reduce A2’s incentive, up to the point where the ’net

gains of effort’ from the prideful agent (A1) outweighs the ’net wages’ he has to pay

him.

Compared to the benchmark case, what we observe is significantly different. In

the case of pride, the incentive of the unproductive agent is suppressed and hence

the agent’s incentive to exert effort is now lower, hence he would be given a lower

wage. While the productive agent, who now has pride, exerts an even higher level

of effort since his marginal utility of effort has now increased. Since he has the same

incentive component as before, he would now receive a higher wage. Therefore, we

observe that when the effects of pride is small, α < α∗, wage dispersion will occur.

As the non-prideful agent (A2) becomes more productive compared to the prideful

agent (A1), for the principal, suppressing the incentives of A2 outweighs the induced

increase in effort by A1 because of the lowered wage of A2. Therefore, the principal

would instead increase A2’s incentive to exert effort by increasing λ2. Consequently,

A2’s will receive a higher wage and therefore the disparity in wage becomes even

smaller.

Contrastingly, when the intensity of pride α is sufficiently high but lower than α∗,

inducing the prideful worker to exert higher amounts of effort will outweigh the

loss of effort of distorting the non-prideful agent (A2)’s incentive. Therefore, the

principal would again suppress the incentives of A2, given the high α. The greater

the intensity of pride, the more distorted the incentives of A2 would be.

In summary, as α increases we would find that, A2’s incentive component

monotonically decreases. This results in a more severe case of wage dispersion.

However, when A2’s productivity increases in comparison to the prideful agent’s

(A1) productivity, the principal would increase A2’s incentive, which reduces wage

dispersion. Therefore, for low levels of pride, the principal will always disperse
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wages. The level of wage dispersion is determined by a trade-off, depending on how

large ‘pride’ is relative to the agent’s productivity ratio.
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3.4.1 Discussion

Now we discuss what happens, when pride is sufficiently large for any given δ1 < δ2,

In the case where pride is sufficiently small, α < α∗, the first order conditions give

you a local maximum for the incentive component of the non-prideful agent, λ∗2.

However, when α is sufficiently large, α > α∗, we find that the first order approach

is not valid. Consequently, the local maximum no longer exists, or a ’corner solution’

strictly yields a higher profit than the local maximum. Therefore, in this instance,

the global maximum may yield a higher profit for the principal.

I again, make conjecture that when pride is sufficiently large, α > α∗, the principal

will discretely suppress the incentives of the non-prideful agent further, λ2 but not

the prideful agent’s incentive,λ1. The intuition is that, as long as alpha is sufficiently

large, the principal benefits significantly from suppressing the non-prideful agents

incentives. As a consequence, the principal will now discretely set the agent’s (A2)

incentive component, λ2, so that in equilibrium, it would be significantly lower than

it would be if alpha was sufficiently small.

Since the unprideful agent’s wage is now lower, the prideful agent (A1) would be

motivated to exert an even higher amount of effort through the marginal utility from

having pride. More specifically, this will induce the prideful agent (A1) to optimally

exert effort yielding him a wage significantly higher than A2, that is:

λ∗1e
∗
1 > λ∗2e

∗
2

Thus, paying the agents an extremely different wage would be the optimal ’corner

solution’. The principal will do this through giving them different incentive

components, where again:

λ∗1 =
1

2
and λ∗2 <

1

2

Therefore, the wages will be significantly different for both agents. When we

compare this to the benchmark case, we observe a higher degree of wage dispersion.

As α becomes increasingly large past this threshold, the prideful agent (A1) would

exert higher effort because of the extra marginal incentives from pride, therefore,

A1’s wage is increasing in α, while A2 is decreasing. However, since the amount of

pride an agent can feel is restricted, consequently, the principal would only give him

a wage that is at most, twice as large as the other agent’s wage.
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Chapter 4

Conclusion

This paper has developed an idea of incentive contracts capable of explaining the

phenomenon of wage compression and wage dispersion within firms. In developing

this idea, we have seen that the principal’s choice on altering a particular agent’s

incentive is primarily determined by their relative productivities. We find that when

these agents are intrinsically motivated by pride and envy, they would exert higher

levels of effort. In settings where the degree of pride or envy is sufficiently low, it is

always optimal for the principal to distort the incentives of the agents. Additionally,

the principal will continue to compress or disperse wages monotonically until a

certain threshold of pride and envy.

There are however, still many questions which remain unanswered. Specifically,

when the level of pride and envy is past the threshold value, it is unclear whether the

principal will discretely set incentives as described within my conjecture. Another

question remains is that within the model, it does not consider the case of the

agents exhibiting both pride and envy. Thus, it is not clear whether the principal

will choose the same level of incentives in such a setting. However, I suspect that the

principals decisions would be based on which effect is dominant. Therefore, whether

wage compression or wage dispersion will occur depend on the magnitude of pride

and envy. I hope to be able to explore and solve these problems within the near

future.
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Chapter 5

Appendix

5.1 Proofs

Proof of Proposition 1:

Trivial, since the incentive strengths in the benchmark case are identical for both

agents, λ∗1 = λ∗2 =
1

2
. When δ1 = δ2, the optimal wage that the principal gives to

the agents are:

1

4δ1
and

1

4δ2

for agents 1 and 2 respectively, therefore, w1 = w2.

Proof of Lemma 1:

From observing the graph of the incentive component for A1, we can compute a

strict value for when the last possible positive real root exists. I find that this root

is obtained when λ∗1 = 3
8
. Thus, the root is given by:

βδ21
2δ2
≤ 27

2048

βδ21
2δ2

. 0.01318

β . 0.02636× δ2
δ21

However, it may be the case that before we arrive at this level of envy (being the

last level of incentive found with the first order approach), there exists a β that is

lower than this which yields a higher profit, thus, the local maximum is no longer

the global maximum. Therefore, β∗ must be:

β∗ < β . 0.02636× δ2
δ21
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Proof of Proposition 2:

Given δ1 = δ2, now suppose we assume that the principal pays the agents a different

wage, that is w1 > w2.

For the higher paid agent, A1, we have that λ1 <
1

2
, since he is the agent given

the higher wage, his incentives are distorted to compensate for the envious agent.

His effort is given by e∗1 =
λ1
δ1

, thus his wage is given by:

w∗
1 = λ∗1e

∗
1 <

1

4δ1

Now, for the lower paid envious agent, A2, his incentive component is given by

λ∗2 =
1

2
. Since he is now motivated by an additional envy component, his level of

effort is given by e∗2 =
(λ1e1 + β)λ2

λ1e1δ2
, thus his wage is given by:

w∗
2 =

1

4δ2
× λ1e1 + β

λ1e1

Since,
λ1e1 + β

λ1e1
> 1

When we compare the wages,

w∗
1 <

1

4δ1
w∗

2 =
1

4δ2
× λ1e1 + β

λ1e1

It must be that w∗
2 > w∗

1, thus there is a contraction. Therefore, it must be that,

when δ1 = δ2, the wages given to each agent are the same.

Proof of Proposition 3:

See discussion
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Proof of Lemma 2:

From observing the graph of the incentive component for A2, we can compute a

strict value for when the last possible positive real root exists. I find that this root,

is the same roots as for the envy case:

That is,
αδ22
2δ1
≤ 27

2048

αδ22
2δ1

. 0.01318

α . 0.02636× δ1
δ22

With the same logic, α∗ must be:

α∗ < α . 0.02636× δ1
δ22

Proof of Proposition 4:

See discussion.
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