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1. Introduction

With the burst of the bubble economy and prolonged recession that followed
in Japan, the way in which various features of the Japanese-style management—
features that had been praised as supporting Japan’s economic growth—were
appraised drastically changed; subsequently, a need arose to reform those
features in response to changes in the business environment in which firms
were placed. In this context, a review of seniority wage systems and other
reward systems began, and many firms started to introduce performance-based
wage systems in which the amount of aworker’s remuneration was determined
based on the worker’s performance. Although the operation of these systems
seems to be simple, in practice they have not functioned very well. Furthermore,
recently problems with these systems have often been pointed out.*

The objective of this paper is to analyze performance-based wage systems
from the perspective of contract theory. In addition, we focus on the effects
that incentives have on the psychological aspects of agents. This is based on
principal-agent models that incorporate the fruits of behavioral economics, which
has made remarkable progress in recent years. The viewpoints of behavioral
economics are important because introduction of the performance-based wage
system not only acts as an incentive for workers, but it may aso have a
psychological effect on workers. This effect is considered as one of the reasons
for the gap between the intended effects of performance-based wage systems
of firms and the actual effects.

For example, because wages are linked to performance in the performance-
based wage system, a wage gap will be generated among workers in the same
workplace. As a result, the wage gap may have an effect on the motivation of
workers, and the performance-based wage system may work in a different
direction from what the firm first intended. There is a so the issue of the difficulty
of assessing performance as a basis of determining remuneration. It is not
difficult to imagine that the same performance is evaluated differently

1 See, for example, Jo (2004) and Takahashi (2004).



depending on who the assessor and the assessed are. In this case, it is possible
that the gap in evaluation may have an effect on workers' motivation. Therefore,
introduction of a performance-based wage system not only functions as a
direct incentive for workers, but it may aso have a psychological effect on
workers; this generates a gap between the intended effect of introducing the
system and the actual outcomes.

For these reasons, a more meaningful analysis of performance-based wage
systems is possible by considering not only the direct effects of remuneration
as an incentive, but also its psychological effects on agents. Therefore, in this
paper we use a number of simple models and discuss the differences that emerge
when considering the psychological effects of such incentives, in comparison
with results obtained from standard models.”

The contents of this paper are as follows. In Section 2, we consider the
Situation where an agent’s utility depends not only on the agent’s own
remuneration, but also on the remuneration of others. For this purpose, we
explain the term, “socia preferences,” as defined by Fehr and Schmidt (1999).
We then analyze a moral hazard model that incorporates social preferences,
examine what effects the consideration of social preferences have on optimum
reward systems, and study how the degree of dependence of remuneration on
performance is determined based on the degree of social preferences and the
difficulty of a project. If it can be understood that the widening of the wage
gap means the expansion of performance-based pay, we would then be able to
point out from the results in which situations performance-based pay is
favorable.

InSection 3, we use asimple model to explain the “crowding-out effects’
of motivation by incentives, as proposed by Frey (1997) and others. The
crowding-out effects are a psychological concept based on a theory concerning
the relation between external monetary rewards and intrinsic motivation, and
they are also used by Takahashi (2004) as grounds for criticizing performance-
based pay. In this section, therefore, we define the crowding-out effects and
confirm, by presenting Frey (1997)'s model, that when these crowding-out

2 For this reason, we do away with details in the models described in the following
sections, at the risk of sacrificing rigorousness to a certain degree, in order to
provide plain descriptions as much as possible. In each model, however, we list
references of more detailed analyses, to which readers interested in more rigorous
discussions can refer.



A Behavioral Economic Approach to Performance-based Wage Systems

effects exist, they give rise to the possibility that performance-based incentives
may be unfavorable. Lastly, in Section 4, we consider the psychological utility
associated with the issue of delegation of responsibilities, and compare fixed
wage contracts and pay-for-performance contracts. In redlity, it may be difficult
to judge whether performance-based reward systems are generally good or bad.
Empirical studies in the field of labor economics, however, have shown a
number of necessary conditions for performance-based pay to function effectively.
Delegation of responsibilities is sometimes mentioned as one of them. It has
been indicated that when a performance-based wage system is accompanied by
the delegation of responsibilities and when assessment is done fairly (in the
respect that when an agent succeeds in enhancing performance because he has
been delegated responsibilities, the enhanced performance is reflected in the
agent’s remuneration), the performance-based wage system is more favorable
than fixed wage contracts.

2. Performance-based Pay and the Wage Gap

Performance-based wage systems may differ widely in detail depending on
the firms introducing those systems. Okunishi (2001), however, gave the
following three points as principle features common to al performance-based
wage systems:

(i) Results, more than processes, are emphasized as a wage-determining
factor.

(if) Short-term results, more than long-term results, are emphasized.

(iii) They widen the wage gap.

As Okunishi (2001) points out in relation to the third point above that
widening of the wage gap may be interpreted as an expansion of performance-
based pay, it isimportant that wages for good and bad performances are widely
differentiated in a performance-based wage system. This is so that the
differences act on workers as incentives and performance-based wage systems
function effectively. Therefore, the question in introducing a performance-based
wage system is whether a reward system as an incentive mechanism that
widens the wage gap is actually favorable for firms.

This question, however, is based on the assumption that remuneration only
has a monetary effect on workers. It should be noted that wage gaps created in
a performance-based wage system may have other effects on aworker’s utility.
In other words, it is important to consider that a worker is interested not only




in the amount of wages he receives, but also in the amount of his wages
relative to those of another worker (a colleague in the same workplace, for
example). Fehr and Schmidt (1999, 2003) conceived a utility function that
reflects not only pecuniary benefits considered in standard economic models,
but aso the amount of others' gains; economic subjects with such a utility
function are called economic subjects with social preferences, and their effect
isanayzed.

In this section, we analyze a moral hazard model with limited liability
constraints in which types of social preferences are incorporated into the utility
function of agents. Through this analysis, we see how reward systems as an
incentive mechanism will be when social preferences are taken into account.
As areault, the optimum reward system is determined based on such parameters
as the probability of a project’s success and degree of social preferences,
therefore, we consider the question of in which situations there should or should
not be a wage gap, in other words, in which situations performance-based
wage systems will be more favorable.

We first consider a standard model.®> We think of a case where there is a
risk-neutral principal and agent. The agent carries out a project, and wage is paid
depending on the results. The agent carries out the project at an effort level e,
and the output X is generated as a result. Here, we suppose that the agent’s
effort level is either high or low, and the outcome is either a success (xs) or
failure (x;). The cost of effort borne by the agent is d > 0 when the effort level
is high and 0 when the effort level is low. The outputs are X; = x > 0, X = 0.
Obvioudly, it is considered that the higher the effort level, the higher the
probability of success. More specificaly, when the agent’s effort level is high,
the probability of successis ps, and when it is low, the probability of successis
Po, where 0 < po < p; < 1. The principal cannot monitor the agent’s effort level,
and therefore the wage is dependent on the outcome. As the simplest form of
performance-based wage, wage Ws is paid when a project is successful, and
wage W; is paid when a project fails. For the sake of simplicity, it is assumed
that Ws=w =0, w, = 0.

In this case, let us analyze what wage w the principal will offer to the agent.
The agent’s utility is defined as wage minus the cost of effort. On the other

3 For more details on contract theory, see Itoh (2003). The mode in this section is based,
in particular, on the model of limited liability constraintsin chapter 5.1.
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hand, the principal’s utility is the project’s output minus the wage. Assume that
x is now sufficiently large, and the principal hopes that the agent’s effort level
ishigh. In this case, the principal needs to choose from w that meets the
conditions shown below and that will minimize her expected payment.*

paw — d = pow, (1C)
PiwW — d=0, (IR)
w>0 (LL)

The left side of (I1C) is the agent’s expected utility when his effort level is
high, and the right side is the expected utility when the effort level is low.
Therefore, (IC) is a condition for the agent to choose a high effort level over a
low effort level (incentive compatibility constraint). (IR) is the condition for
the agent to agree to this contract when the reservation utility the agent gains
by utilizing an external opportunity rather than accept the contract is zero
(individual rationality constraint). Lastly, (LL) is the limited liability constraint
where a contract in which the agent’s wage becomes negative cannot be
enforced.

The analysis of this caseis easy. If we sort out (IC), we obtain the condition
w = d/Ap, where Ap = P1 — Po. Considering that the principal hopes to minimize
w as much as possible and that w = d/Ap always satisfies (IR), the optimum
wagein this caseisW* = d/Ap (> 0).

We next discuss a model in which the socia preferences of agents are
incorporated in the above model. To consider the comparison of wages between
agents, assume now that there are two agents. To make our analysis simple, the
two agents are homogenous; there is no correlation between their productions,
and the two are independently engaged in their projects and are individually
paid wages in accordance with their outputs.®

Here, we formulate social preferences in accordance with Fehr and Schmidt
(1999). In doing so we consider, as an item in the agent’s utility function in
addition to wage and the cost of effort, the utility S gained when comparing
one's own wage (w) with another’s (colleague’s) wage (W) , as shown below.’

* In accordance with the custom in this field, the principal is hereafter called “she”

and the agent, “he.”

Itoh (2004) analyzes a case where wage is determined in accordance with each
agent’s output and what features the optimum contracts would have depending on
social preferences.

For the purpose of this paper, we call the utility that is considered additionally when
apsychological factor such as Sisincluded the “psychological utility.”

5



S=-omax{w - w,0} —aA{w-w,0}. (1)

o > 0 is acoefficient showing the degree of social preferences. In the first
term, when the colleague’s wage is higher than the agent’s own wage, the agent
will be subject to psychological disutility expressed as the difference in the
wages multiplied by «. There may be a number of cases depending on the
value of A. If 4> 0, the agent is averse to any wage gap between him and the
colleague. Thisis called the “inequity aversion.” If 1> A, the agent is averse to
any wage gap regardless of whether his wage is higher or lower than the
colleague’'s; however, the disutility the agent feels when his wage is higher
than the colleague’s is smaller than the disutility he feels when his wage is
lower than the colleague's. This is called the “loss aversion.” If 0> 4> —1, it
can be interpreted as indicating that the agent feels psychological (positive)
utility when his wage is higher than the colleague’s. We assume below that —1
<A<l

Let us obtain the optimum wage in this case. The incentive compatibility
constraint of the agent in thiscaseis asfollows:

paw — d — ow(1 — py)ps — aAwps(1 - pa)
2 PowW —oW(1 — Po)pr — AWPG(1 — pa). (ICY)

The third term on the left side of (ICS) indicates the psychological disutility
the agent is subjected to when the agent fails at the probability of 1 — p; and
receives no wage and the colleague succeeds at the probability of P1 and
receives wage W. Similarly, the fourth term indicates the psychological utility
that arises when the agent succeeds at the probability of p; and receives wage
w and the colleague fails at the probability of 1 — p; and receives no wage.’
The same applies to the right side of (ICS), but in this case the agent’s
probability for successis Po, because his effort level islow.

On the other hand, the agent’s individual rationality constraint in this case
isasfollows:

piw — d — ow(1 — py)ps — aAWpy(1 — 1) 2 0, (IR
(ICS) and (IRS) may be rewritten as follows:

" Note that the model is based on the assumption that the colleague has selected a high
effort level. In cases where socia preferences are considered, the condition of w; = 0
needs to be checked, but it is omitted here.
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d 1 g
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The question here is the relation between the right sides of (ICS’) and (IRS').
When o is smaller than a certain value, the right side of (ICS') is greater than
the right side of (IRS').2 Here, as in the case where social preferences are not
considered, we focus on the case where the incentive compatibility constraint
is effective. In this case, the optimum wage, which is determined where (ICS')
takes a sign of equality, isasfollows:
*% d l
Y TA, wadp A

When w** and w* are compared, the relation of their magnitude depends
on the values of p; and 4. If 4 < py/ (1- Py), then W** < w*. In other words, if
we were to consider socia preferences, the performance-based wage should be
lowered instead to weaken the incentive. In particular, this relation always
holds when 4 < 0 or 1/2< p;. When 4 < 0, in other words, when the agent is
averse to his own wage being smaller than that of his colleague’'s and rather
prefers that his own wage be higher, it is better to lower the performance-based
wage. Thisis because the preference of this type of agent to succeed regardless
of the results of his colleague directs the agent to choose a high effort level.
Moreover, if the principal were to consider this point, the agent would select a
high effort level even when the wage provided as an incentive is low. When
1/2< py, in other words, when there is a high probability of a project’s success
as long as an effort is made, there is an increased possibility that if the agent
were to choose alow effort level he alone would fail and receive no wage even
though his colleague would succeed and receive awage. In this case, when 4 <
0, the agent will obvioudly be averse to his own wage being smaller than his
colleague's, and even when 0 < A, the agent will be averse to any wage gap
between himself and his colleague. Therefore, even if a wage provided as an
incentive were low, the agent would select a high effort level. Consequently, in
the case where 4 < py/ (1- py), it is preferable that the wage gap between those
with a high output and those with a less than high output be narrowed, and that

8 Tobeprecise, Wza where | =p;/py>1.



the tendency towards performance-based wages should be decreased.

On the other hand, if P/ (1~ p1) < 4, then w** > w*. In other words, if we
were to consider social preferences, a wage that is strongly dependent on
performance is favorable. For this condition to hold, it must at least be that p;
< 1/2. This corresponds to a situation where even at a high effort level, the
probability of a project’s successislow. Similarly, for this case to hold, it must
obviously be that 0< A (inequity aversion). In this case, there are two opposing
incentives; namely, an incentive for the agent to make an effort so asto avoid a
situation where a colleague receives a wage but the agent does not, and another
incentive for the agent not to make an effort so as to avoid a situation where
the agent alone receives a wage. However, the more the agent is averse to
being the only one to receive a wage, the stronger the latter incentive will
become. Moreover, since the probability of the project’s successis very low to
begin with, there is a high probability that the colleague would fail and receive
no wage. Also, aslong as O< A the agent can lessen the psychological disutility
by failing in the project. To give an incentive for this type of an agent to select
a high effort level, the wage must be further increased when the project is
successful. These results suggest that when there is a preference for uniformity
among workers, the tendency towards performance-based wages should be
strengthened and the wage gap widened in order to steer a difficult project
towards success.

3. Motivation Crowding-out

Recently we often hear of discussions about motivation crowding-out as
one of the criticisms of performance-based wage systems. These discussions
are based on findings from psychological research by Deci (1975) and others
which state that external wages undermine the intrinsic motivation of workers
and thus cause their performance to decline.” For example, when a performance-
based wage is suddenly introduced and paid to a worker who finds joy in the
very act of performing the work he is assigned, the worker fedls as if he is
working for money, and as aresult his job satisfaction and motivation declines.*

This point has been confirmed through a number of economic experiments.

 Asfaras| know, Frey (1997) wasthefirst to use the term “crowding-out” in this context.
0 See Frey (1997), and Frey and Jegen (2001) for other discussions on motivation
crowding-out.
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For example, Fehr and Gachter (2002) and Irlenbusch and Sliwka (2005)
obtained results from experiments showing that when performance-based wage
systems are introduced, the effort levels of agents decline and their efficiency
is inhibited in comparison with fixed wage systems. Gneezy and Rustichini
(2000) confirm that there is no monotonous relation between monetary
incentives for performance and their outcomes. In other words, if performance-
based wages have already been introduced, the performance of workers would
be enhanced the more the incentives are increased. However, if performance-
based wages are introduced and paid to workers who were not paid such wages
before, their performance would rather decline. Like Gneezy and Rustichini
(2000), Pokorny (2004) obtained results which indicate that incentives and
performance are in a non-monotonous relation. These results also showed that
when incentives are introduced and then gradually increased, performance at
first beginsto rise until it reaches a certain point after which it starts to decline,
forming a shape of an inverted U.

Frey (1997) calls this characteristic of wages as the “hidden cost of reward.”
In this section, we examine this point using his model. An agent’s utility may
be expressed as U = B — C, where B is the benefit and C is the cost. If both B
and C are dependent on output x and incentive w provided by the principal,
they can be expressed as B(x,w) and C(x,w), respectively. With respect to the
output, B is a concave function and C is a convex function.™* In this case, the
agent’s optimum output x* is determined at a point that fulfills B, =C,. Moreover,
when x* is dependent on the incentive provided by the principal, we can
expressits effect dx*/dw, by partial differentiation of B, =C, by w, asfollows:

dX* — BXW_CXW
dw C,-B,

2

The denominator on the right side of (2) is positive. On the other hand, in
terms of the numerator, C,,, expresses the price effect, and B,,, expresses the
crowding effect. In other words, here the crowding effect is the effect of the
incentive on the margina benefit. According to Frey (1997), there is a
crowding-in effect when B,,, > 0 and a crowding-out effect when B, < 0. If we

1 In other words, we assume By > 0, By< 0, C¢> 0, Cx > 0. B; is B's partial derivative
regarding i, and B;; is B;'s second order partial derivative regarding j, wherei, j = x,w.
The same appliesto C.



assume that C,,, = O for the sake of simplification, then it would be dx*/dw < O
in the case of crowding out. This result indicates that by increasing the wage as
an incentive, the agent’s optimum output level rather declines. Moreover, Frey
(2004) explains that when dx*/dw < 0, the optimum wage should be lowered.
This shows that when wages provided as an incentive have a negative effect on
the agent’s marginal benefit, there is a probability that by increasing the
incentive the agent’s output may decline. So if this is taken into consideration
it can be interpreted that it is desirable for the principal to lessen the incentive.
This points to the possibility of an increased incentive from performance-based
wages to degrade performance by undermining intrinsic motivation, and can be
interpreted as supporting criticisms made against performance-based wage
systems from this viewpoint. Obvioudly, the opposite is true when B,,, > 0. It
can be understood from the result that when wages provided as an incentive
are fulfilling their expected function of motivating the agent to action, the
incentive works to improve the agent’s output.*?

Like Frey (1997), Grepperud and Pederson (2006) analyze the crowding-out
effect by using a linear contract in the principal-agent model. Here, a linear
contract is defined as awage contract expressed as a sum of afixed wage and a
performance-dependent piece rate wage. For example, a linear contract can be
expressed as w = y + f, where v is the fixed wage and S is the measure to
which the wage is dependent on the output (incentive intensity). In many
contract theory models that were based on the linear contract, the focus of
analysis was on the trade-off between incentive and risk. In other words, the
argument was that when the process is not evaluated (or cannot be evaluated)
and the resultant performance-based wages are considered as having a risk,
performance-dependent contracts are not favorable for those agents who are
averse to such arisk.™® In contrast, Grepperud and Pederson (2006) see their
model as analyzing not the trade-off between incentive and risk, but rather the
trade-off between incentive and motivation. Details about the model are

2. On criticisms against performance-based pay from the viewpoint of the crowding-out
effect, see Takahashi (2004). On problems related to those criticisms, see Nakamura
(2006).

1 There are recent studies that doubt the negative correlation between incentive and
risk. For example, Prendergast (2002) analyzes cases where there is a positive
correlation between the two. Ishiguro (2005) briefly summarizes the theoretical
models of these two cases.
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omitted in this paper as the essential points are the same as Frey’s (1997).
Grepperud and Pederson (2006) consider a case of crowding out as one where
the agent’s cost function is dependent not only on his chosen effort level, but
also on the incentive S set by the principal, and as S increases the cost as well
as the marginal cost related to the effort level increase. They show that in this
case the response of the optimum effort level to the incentive becomes weaker
and the optimum incentive also becomes wesker, in comparison with a standard
model.

On the other hand, the above results are strongly dependent on the direct
assumptions of crowding out.** In contrast, Sliwka (2003) considers a model
in which the motivation crowding-out effect is analyzed endogenously. In this
model, two types of agents are assumed. One is the type found in the standard
principal-agent model, and the other is the “reliable agents’ who are not
opportunistic and aways choose the effort level instructed by the principal.
Obvioudly, the principa will only need to offer fixed wages to the reliable
agents. In this case, if the fraction of reliable agents is high the optimum
incentive would be weaker than in a standard case. Also, when the cost for
ng the output is large, fixed wages are more favorable than performance-
based wages. Moreover, Sliwka (2003) discusses a case in which an agent’s
gain is influenced not only by the gain of other agents, but aso by beliefs
about their reliability. In this case, it is indicated that a strong incentive will
function as a signal that other agents are not reliable types and as a result the
agent will lower his effort level.

4. Delegation of Responsibilities and Assessment of Outputs

We understand from the above discussions that in cases where psychological
factors are considered, favorable conditions arise when incentives different
from those in a standard case are provided. The optimum incentive, however,
varies depending on the workings of psychological factors and on the extent of
their effect. In this respect, theoretically it may not be too surprising that there
are many different views as to the estimation of performance-based wage
systems. On the other hand, empirical research has indicated a number of
preconditions for the effective functioning of performance-based wage systems.

4 On this point, Grepperud and Pederson (2006) concede in the footnote that their model
on intrinsic motivation and crowding out is elementary and further research is needed.



For example, Ohtake and Karato (2003) mention the conditions that are common
to white-collar and blue-collar workers aike, namely, (1) work sharing and
clarification of roles, (2) granting responsibility for work, and (3) opportunities
for development of competencies.™ As regards to white-collar workers, they
also point out that granting greater discretion in work is an important factor.

In this section, we therefore focus particularly on the delegation of
responsibilities and introduce Daido (2006), who analyzes types of contracts
by considering the psychological utility that arises from the possibility of
delegation. In this case, we consider a situation where a risk-neutral agent will
carry out a project, and a principal will provide either fixed wage contracts
(FWC) or pay-for-performance contracts (PPC). In the case of PPC, the principal
will decide whether or not to delegate responsibilities. Here, we consider that
responsibilities are not delegated when the principal gives instructions on how
to execute the project, and that responsibilities are delegated when the agent
hasto find his own way of executing the project. In this case, it is probable that
even if the agent’s effort level is the same, the project’s outcome will differ
depending on whether or not responsibilities are delegated, in other words,
depending on how the project is executed. If we consider this point, in addition
to normal expected utility there is also the possibility that utility based on
psychological factors may arise in the agent. Here, we note the possibility that
psychological utility may arise respectively in cases where responsibilities are
not delegated and in cases where responsibilities are delegated.

We first consider the case where responsibilities are not delegated. In this
case, the psychological utility of the agent originates in resigning himself to a
low level of outcome because responsibilities are not delegated. On the other
hand, if he had been delegated responsibilities he would have found an efficient
way of executing the project that would have realized a high level of outcome,
and because of that he would have received a high wage. In other words, the
gap between the wage commensurate with the outcome that would have been
achieved had he been delegated responsibilities and the wage given to him when
responsibilities are not delegated causes psychological utility (or disutility).™®

5 Prior to this, Genda, Kambayashi and Shinozaki (2001) made a similar remark.

% There is the probability that even when the agent is delegated responsibilities, he
may not be able to find an effective way to execute the project; however, such a
probability is excluded here. In other words, in the sense that the agent we deal with
here has a better way of executing the project, he is arelatively competent agent.
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Secondly, we think of psychological utility when responsibilities are del egated.
In this case, there is the possibility that the agent will find a more efficient way
of executing the project and attain a high level of outcome; however, the
question is how the principal will assess the increased outcomes. If the principa
fails to fully recognize the outcomes that have been enhanced because
responsibilities were delegated, the agent may feel psychological disutility asa
result of the underestimation. We compare each case of PPC taking into account
the delegation and non-delegation of responsibilities and psychological utility
accompanying that to FWC, and assess performance-based wages through the
model analysis.

We now briefly describe the model. Assume thereis arisk-neutral principal
and agent, and the agent will engage in a project. The project’s output X is
dependent on the agent’s effort level e > 0, and we assume that x=e. The output
is verifiable. The principal can choose either a fixed wage contract (FWC) or a
pay-for-performance contract (PPC). If the principal chooses PPC, she will then
choose either to give instructions on how to execute the work (non-delegation
of responsibilities) or leave to the agent the task of finding a way to execute it
(delegation of responsibilities). Each type of contract is considered as follows.
With regard to FWC, we assume that the agent will choose the effort level that
the principal instructs him with and at fixed wage w.” With regard to PPC, we
assume the linear contract w(x) = v+ /.

Regarding the delegation of responsibilities, we consider the following. Let
e express the project’s outcome when the agent is allowed to choose how to
execute it. When x> 1 (or u < 1), delegating responsibilities to the agent will
yield higher (or lower) output. We look at the case of 4 > 1. In this case, the
abovementioned psychological utility associated with the possibility of
delegation of responsibilities is considered as follows. We first consider a case
where responsibilities are not delegated. The source of psychological utility in
such a case is the gap between the wage based on outcomes that would have
been realized had responsibilities been delegated and the wage based on

7 For such a contract to be possible, we need to think of the possibility of monitoring
the agent’s effort level and the possibility of monitoring itself. However, we ignore
such considerations here, and assume the agent is a “reliable agent” described by
Sliwka (2003) above.



outcomes that are realized without the delegation of responsibilities. When x>
1, if the former is larger than the latter then the agent will have a negative
psychological utility. The agent’s expected utility, when the psychological
disutility arising from the non-delegation of responsibilities is considered, is as
follows:

U=v+fe-ce)-au-1)pk

where c(e) is the cost of the agent’s effort. The last term expresses the
psychological disutility resulting from the gap between the wage dependent on
outcomes that would have been achieved had responsibilities been delegated
and the actual wage."®

Next we formulate psychological utility in the case where responsibilities
are delegated. In this case, output x = e is achieved. This, however, is the
output gained based on a method that the agent chose in executing the project,
and how the output is evaluated will depend on the principal. Therefore, the
measure of the principal’s evaluation of this output is expressed as € ( > 1).
When u > 6, the principal underestimates the agent’s output, and the agent is
likely to be dissatisfied with the fact that even though he attained a high level
of output it was not fully recognized. On the other hand, when ¢ < 6, the
principal overestimates the output. We consider only the case of 1> @below. It
can be interpreted here that the larger the value of 6, the more likely that the
principal is making a fairer assessment. In this case, the agent’'s expected
utility is expressed as follows:

U=v+ pée—c(e)— a(u- 6)fe

The principal’s expected profit is obtained by subtracting the expected value
of the agent’s wage from the expected value of the outcome. In other words, it
ise—-win FWC, e —(y + fe) in non-delegated PPC, and ue — (y + f6e) in
delegated PPC.

Let us now look at the results obtained from the above model. When we
compare the case of FWC where the agent’s effort level can be monitored and
such an effort level can be forced on the agent, and the case of PPC where
psychological utility is not considered, the agent’s optimum effort level and the

8 Here, we basically follow the formulation of (1), and « > 0 expresses the degree of
psychological utility. Moreover, if we follow (1), obviously we could consider the
case of u <1, but it will be omitted here.
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principal’s expected profit will correspond as long as the agent is risk-neutral.
In other words, in such an environment the principal’s expected profit will be
the same whether she chooses FWC or PPC."°

Let us how compare FWC and non-delegated PPC. First, the optimum effort
level is higher in FWC. In other words, when we consider psychological utility,
introducing PPC as an incentive lowers the effort level. This can be understood
as amotivation crowding-out effect in the sense that the incentive will have a
negative effect on the effort level.” The principal’s expected profit will also
be higher in FWC. Thus, even though non-delegated PPC and FWC are of the
same value when psychological utility is not considered, FWC becomes more
favorable for the principal than non-delegated PPC when psychological utility
is taken into account. This shows that introduction of a performance-based
wage system that is not accompanied by the delegation of responsibilities may
bring about an unfavorable outcome for the principal.

Lastly, we compare delegated PPC with the last two cases. In this case, the
principa will have to make more payments to the agent when her assessment
of the output is fairer (when @ is higher), but, at the same time the agent’s
psychological disutility can be reduced; as a result, it will induce the agent to
work at a high effort level. Moreover, the higher 8 becomes the greater the
latter’s effect; therefore the principal’s expected profit will be an increasing
function of 6. As aresult, as the value of 6 becomes larger delegated PPC will
become more favorable for the principal than non-delegated PPC or FWC. We
can understand from these results that a performance-based wage system will
function as a favorable system for firms that introduce it when it is accompanied
by the delegation of responsibilities and when the outputs are assessed fairly.

5. Conclusion
In this paper, we analyzed principal-agent models in which psychological

% As dready mentioned, we ignore the cost of monitoring the effort level and output.
Pendergast (2002) assumes that the cost of monitoring output is larger than the cost
of monitoring effort levels. On the other hand, Barth, et.al. (2006) consider the cost
of monitoring effort levelsin FWC. If we consider these points, we can probably say
that it is not very clear which monitoring cost is the larger of the two.

2 |t should be noted that the crowding-out effect here means that the effort level declines
only in comparison between FWC and PPC. It does not mean that when the incentive
intensity risesin PPC, the effort level declines.



aspects were incorporated into the agents' utility, and examined the effects
psychological utility has on incentives through comparison with results obtained
from standard models. From these results, we discussed how the value of
performance-based wage systems could be interpreted from the point of view
of behavioral economics. Using simple models, we analyzed whether awage
gap should be widened or not when agents have social preferences, in accordance
with the degree of those preferences and with the difficulty of a project. We
also analyzed that high wages do not necessarily raise the level of the
performance of agents and that if performance-based wage systems were to be
introduced, they need to be accompanied by delegation of responsibilities.

Against the backdrop of the rapid development of behavioral economics,
there are other interesting models related to the topics dealt with in this paper.
For example, in relation to the model of social preferences in Section 2, Itoh
(2004), as mentioned in the footnote, analyzes a case where the wages of two
agents are determined based on each other’s outputs and shows what the
optimum contracts would be in light of the nature of social preferences.
Neilson and Stowe (2004) make a similar analysis in a case where a linear
contract is proposed to an agent with social preferences. As areference related
to the crowding-out of intrinsic motivation in Section 3, Bénabou and Tirole
(2003) show that when the principal personally has information about the
difficulty of a project or about the agent’s ability, the wage the principal offers
to the agent will function as a signal on the agent’s ability, and a high wage
may decrease the agent’s motivation.

As we have seen above, much research has been done based on findingsin
the field of psychology to build new models that will further expand past
economic theories and allow researchers to deal with awider range of topics. A
somewhat more unified model that can more comprehensively explain these
research results may become necessary in the future. It is hoped that such a
new model would give meaningful new interpretations of the analysis of
performance-based wage systems, which was examined in this paper, and of
other important topics in labor economics.
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