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ABSTRACT
Other-Regarding Preferences and Performance Pay –
An Experiment on Incentives and Sorting
Variable pay not only creates a link between pay and performance but may also help firms in
attracting the more productive employees (Lazear 1986, 2000). However, due to lack of
natural data, empirical analyses of the relative importance of the selection and incentive
effects of pay schemes are so far thin on the ground. In addition, these effects may be
influenced by the nature of the relationship between the firm and its employees. This paper
reports results of a laboratory experiment that analyzes the influence of other-regarding
preferences on sorting and incentives. Experimental evidence shows that (i) the opportunity
to switch to piece-rate increases the average level of output and its variance; (ii) there is a
concentration of high skill workers in performance pay firms; (iii) however, in repeated
interactions, efficiency wages coupled with reciprocity and inequality aversion reduce the
attraction of performance related pay. Other-regarding preferences influence both the
provision of incentives and their sorting effect.
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I. Introduction
In the last two decades the prevalence of different forms of variable pay has increased
substantially in many firms and many countries. Variable pay schemes are typically
motivated by the incentive effect they exert on the employees by linking pay to
performance. It is, however, frequently forgotten that performance related pay may also
help firms in attracting the most productive employees and to weed out the less
productive ones. If this sorting effect is not accounted for, the higher efficiency
observed when comparing a piece-rate compensation scheme relative to an hourly wage
scheme may be unduly attributed to the incentive effect of the variable wage (Lazear,
1999). The sorting effect arises for two reasons. The highly productive employees will
prefer performance pay to hourly or monthly pay in as much as they know that their
productivity is higher than that of the other employees in the firm. Thus, performance
pay enables them to increase their income from work. In contrast, the less productive
employees will tend to quit or avoid joining firms that use performance pay schemes,
because they are not attractive to them. In all likelihood, both the incentive and the
sorting effects coexist in many organizations.
A first aim of this paper is to report the results of a laboratory experiment designed to
measure the incentive and the sorting effects of performance-pay. This is motivated by
the fact that the productivity enhancing effect of performance has been called in
question in the literature and that due to the scarcity of natural data, empirical analyses
of the selection effect, its role and magnitude, have been thin on the ground.
As regards the incentive effect of performance pay, one strand of the literature
emphasizes the repetitive game nature of employment contracts (see Malcolmson 1999,
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for a survey) and argues that the adoption of incentive pay depends on labor market
conditions (MacLeod and Malcomson 1989, 1999) or competition in the product market
(Bertrand forthcoming). Confirming the incentive effect of piece-rates, others have
stressed that the alternative efficiency wages should lead to an increase in unit costs to
produce the same incentive effect than piece-rates (Shearer 2004). Baker et al. (1994)
show that implicit or relational contracts may reinforce or crowd out explicit incentive
contracts. Bohnet and Oberholzer-Gee (2002) argue that in some cases the selection
effect counteracts the motivational effect of rewards.
So far, the identification of a sorting effect of performance pay distinct from its
incentive effect has been hampered by the lack of natural data. The best way to isolate
the two effects is to use personnel files of firms that have changed their compensation
schemes. This has been done in a widely cited econometric case-study of the Safelite
Company by (Lazear, 1999, 2000). Barro and Beaulieu (2003) study a large hospital
company which switched from salary to profit sharing plan compensation and find also
both increases in output and selection effects. But otherwise evidence is scarce.1
Following the strategy in Lazear (2000) is in most cases difficult as the switch from one
compensation scheme to another cannot be considered as exogenous and finding good
instruments for the choice of compensation scheme is extremely difficult.2 Parent
(1997) estimates a fixed effects model on individual data from the NLSY, and shows
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Other studies focus more on incentive effects. Freeman and Kleiner (1998) study the impact of
introducing piece rates in a shoe manufacture and find that piece rates increased productivity but lowered
overall performance. From a field experiment conducted in a tree-planting company, Paarsch and Shearer
(1999) estimate the behavioral parameters describing the employees’ reactions to a change in the
compensation system from a structural model. Similarly, Shearer (2004) finds that pay for performance
increases productivity by more than 20%. Nagin et. al. (2002) examine piece rates in a call center and find
them to be very effective. They stress the importance of measuring output appropriately in order to obtain
the gains.
2
Another problem is finding data on individual performance under both fixed wage and variable
schemes.
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that the effect of piece-rate on pay is associated with an incentive effect, whereas the
effect of bonuses is more related to a sorting effect. A limitation is that the data do not
inform about the proportion of the wage that is variable. Booth and Frank (1999) make
use of panel data on individuals to control for both observable worker characteristics
and unobservable heterogeneity. However, no direct measure of productivity is
available. Experimental methods may help in circumventing some of these difficulties,
notably in guaranteeing the exogeneity of the introduction of performance-pay.
The laboratory experiment, the results of which are reported in this paper, has been
designed to test the following key predictions derived from Lazear’s (2000) model: (i) a
switch from a fixed to a variable wage increases the average level of output per worker,
(ii) introducing the possibility for the employees (and consequently also for the firms)
of moving to a variable wage increases the variance in output, (iii) the gain in
productivity is due to both an incentive effect and a sorting effect, and (iv) the
introduction of performance-pay in some firms leads to a segmentation of the labor
market with high skill employees concentrated in the performance-pay firms and the
low skill employees populating the fixed-pay firms. The experimental methodology
employed in the current paper offers an opportunity to examine the respective roles of
these incentive and sorting effects when both a fixed wage and a variable reward system
become available to the employees. It both allows to strictly control the environment
(skill levels, structure of pay) and provides precise measures of the agents’ productivity
and mobility.
A second aim of the experiment is to examine the influence of other-regarding
preferences, such as fairness and reciprocity, on the incentive and sorting effects of pay
schemes. In practice, employment relationships are usually designed as long term
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relationships. We have learned from many experiments (Falk, Gächter and Kovacs,
1999, Fehr, Gächter and Kirchsteiger, 1997, Fehr, Kirchsteiger and Riedl, 1998) that in
finitely repeated games where reputation building may occur, the interaction of
reciprocally motivated subjects and selfish subjects may lead to the enforcement of
labor contracts even in the absence of a formal incentive system. In such a context, the
introduction of explicit incentives may even crowd out voluntary cooperation (Fehr and
Gächter, 2002). Thus, we could also hypothesize that repeated game informal incentives
such as fairness and reciprocity may have an impact on both the incentive and the
sorting effects of the pay schemes in long-term employment relationships. In particular,
one can ask whether the generosity of a fixed wage can have the same incentive effect
as a variable pay scheme and attract the same kind of employees. For example, a fair
employer may be willing to offer a high fixed wage which sorts employees according to
their degree of reciprocity rather than according to their skill level. More specifically,
we test the additional hypotheses that: (v) the effect on output of the availability of
variable pay is affected by the nature of the employment relationship, and that (vi) the
sorting effect on skills of the contractual choice is weakened in a repeated interaction
due to the action of social motivations.
To test these hypotheses, our experiment involves firms and workers with two possible
skill levels who have an opportunity to contract and work under different pay schemes.
It consists of two conditions, a “posted bid market” condition and a “partner matching”
condition, which correspond to a spot labor market and a long-term employment
relationship respectively, and two treatments, a “fixed wage” treatment and a “menu”
treatment. Under the posted bid market condition, we first implement an exogenous
fixed wage treatment. Each firm designs a contractual offer consisting of a fixed wage
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level and a desired level of effort that is posted on the market. Each employee can then
successively choose an employment contract and decide on their actual level of effort.
Next we implement the menu treatment in which the firms offer a menu of contracts
including both a variable pay scheme in which the wage increases in the level of effort
according to a price schedule exogenously imposed on all firms and a fixed pay
scheme.. Unlike in (Fehr and Schmidt, 2000), where principals choose between an
explicit contract and an implicit contract, in our experiment the choice between the
fixed and the variable pay schemes is made by the employees before they choose their
effort level. Under the partner matching condition, a firm and a worker are paired
throughout the session. The subjects are first submitted to the fixed wage treatment and
then to the menu treatment. This design enables us to analyze whether the presence of
motivations such as fairness and reciprocity affects the design of pay schemes and their
incentive and sorting effects.
Our findings support the six hypotheses mentioned above. Under the market condition,
most employees do not reciprocate to the firms’ fairness as expressed by the offer of
non-minimum fixed wages and they move rapidly towards the minimum wage –
minimum effort equilibrium. When a variable pay scheme becomes available, the
average output of workers as well as its variance increases substantially. The increase
arises mainly because the high skill employees select the variable pay scheme as they
can improve their payoff under such wage conditions by exerting a higher effort. As a
consequence, the labor market becomes highly segmented with the low skill employees
remaining in fixed pay firms, whilst most high skill employees are working under a
variable pay scheme and producing high output. In the repeated interaction game,
however, and relatively to the market protocol, most firms offer higher fixed wages,
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workers perform a higher average level of output under the fixed pay scheme and the
high skill employees are less inclined to switch to a variable pay scheme. Thus, otherregarding preferences affect contractual choices and the sorting effect of performance
pay schemes. This suggests that efficiency wages may be a reason for why firms do not
adopt variable pay schemes and they favor a sorting effect more in terms of employees’
degree of reciprocity than in terms of skill level.
In Section 2, we present the theory behind the incentive and sorting effects we attempt
to identify. In Section 3, the experimental design and the experimental procedures are
outlined. The empirical results are presented in Section 4. Section 5 summarizes and
concludes.
II. The Model

In this section, we present a simple model that emanates from Lazear (2000). Denote by
S the skill of the employee and by e her level of effort. The observable output is y, with
y0 the minimum level of output below which the employee is fired. Then production is:
y = f ( e, S )

(1)

U ( w, e )

(2)

with f ' > 0 and f " > 0

The utility of the employee is given by:

where w denotes the wage level and with U ' > 0 and U " < 0
For any given level of output y, there is a unique effort level that satisfies (1). In
addition, e0 ( S ) is the level of effort necessary to produce:
y0 = f ( e0 ( S ), S )
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(3)

given

δe
f'
=−
< 0 (that is, a high ability employee needs less effort to achieve the
f"
δS

same output than a low ability worker). Each employee compares the rent she can earn
in different firms. Let U ( wˆ ( S ), eˆ( S ) ) be her utility in her best alternative. The
employee

is

indifferent

between

the

two

alternatives

when

U ( w, e0 ( S ) ) = U ( wˆ ( S ), eˆ( S ) ) .

Consider now the switch from a fixed wage to variable wage. In the variable pay
scheme, the linear piece rate wage is given by ( by − K ) , where K could be interpreted
as a monitoring or a measurement cost imposed on the employee. Thus, the utility of an
employee under the variable pay scheme now becomes:
U PRC = U ( bf ( e *( S ), S ) − K , e *( S ) ) )

(4)

where e*(S) is the effort level corresponding to the offer of b.
If the firm switching from a fixed to a variable pay scheme decides to guarantee a
minimum wage corresponding to the previous wage with e = e0 , then in equilibrium the
employees, who would have received less than the minimum wage under the variable
pay scheme, receives w as a guarantee after the switch, and consequently stay in the
same firm. The wage of an employee is then given by:
w = max ( w, by − K )

i.e., the employee receives w if y0 ≤ y ≤ y * and (by-K) if y > y * .
If the firm switching from a fixed to a variable pay scheme decides not to guarantee a
minimum wage corresponding to the previous wage, all employees receive (by-K).
Compared to the previous fixed wage, the employees with a low ability will suffer a
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(5)

relative loss and will be inclined to quit. If the previous wage is guaranteed by a
variable pay firm, a low skill employee will be indifferent between staying and moving.
In any case, a high skill employee will be better off in a variable- than in a fixed wage
firm and she should move from a fixed to a variable pay firm. The following figure
(from Lazear 2000) describes the effort decisions:
w
(by-K)
w3

B

w2
M
w1
y0

y*

y**

y

-C
Figure 1. Efforts under fixed and variable pay schemes
The indifference curve is steeper for the low skill employee. Hence, under both the
fixed and the variable pay schemes, the low skill employee will produce y=M. Under
the fixed pay scheme, the high skill agent will produce the minimum requirement y=M
but under the variable pay scheme, she will earn more if producing y**=B. Thus, the
average production increases after the switch but also the variance of the employees’
output. The increase in output is due both to the incentive effect on the high skill
employees and to the sorting effect. If there is no guarantee after the switch, then all
employees producing less than y* should leave the firm for another firm using a fixed
pay scheme. No employee should produce between y0 and y**.
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How are these predictions influenced by the absolute level of the fixed wage? As shown
by Figure 1, increasing the fixed wage w1 to w2 gives rise to the same segmentation but
at a higher cost for the firm. As the fixed wage reaches w3, the skill employee is better
off choosing the fixed wage and the minimum effort. Thus, under the assumption of
selfishness, it is not rational for a firm to choose a fixed wage higher than w1.

III. The Experimental Design

After a presentation of the experimental protocol, we will derive the theoretical
predictions. Thereafter, the experimental procedure will be developed.
A. The protocol
In our experiment, there are two main categories of participants: the firms and the
employees3, in equal number.4 There are two types of employees, the low skill type and
the high skill type in equal number and this distribution is common knowledge among
all the participants. These two types of employees differ with respect to their convex
cost functions which are also common knowledge: for performing the same level of
effort, the low skill employee has to bear a higher cost than the high skill employee (see
Table 1). The level and the cost of effort are denoted by e and c(e), respectively.
Table 1. Effort levels and costs of effort by type of agents

3

A more general wording was used during the experiment that was phrased in terms of “buyers – sellers”.
“X”- and “Y- sellers” designated the low and high skill employees, respectively. Price and quality were
used instead of wage and effort. Indeed, contextualizing the experiment is likely to generate biases since
the denomination of high- or low- skill employees could have introduced a stigma effect among the
participants and because the duration of the employment relationship is known to have an influence on
behavior. The instructions are described in Appendix.
4
We have not imposed a shortage in the labor market for three main reasons. We are not primarily
interested in the role of competition on the effect of pay scheme on productivity. It would have increased
the imbalance in payoffs according to the role of the participants, since in some periods some agents
would have been “unemployed”. It would have induced the employee-participants to hasten their decision
making, increasing the risk of “mistakes”. In our experiment voluntary unemployment arises only when
an employee rejects a contract offer (which can always generate a positive payoff).
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Effort e

0.2

0.4

0.6

0.8

1

Low skill employee cL (e)

2

6

12

20

30

High skill employee cH (e)

1

3

5

8

12

Each experimental session consists of two parts corresponding to two different
treatments, the so-called Fixed Wage Treatment and Menu Treatment. All the
participants have been subjected to both treatments. The experiment has been conducted
under two conditions: a posted bid market condition and a partner matching condition.
Consider first the posted bid market condition. In the first part of 3 sessions, we
implement the Fixed Wage Treatment. Each trading period includes two stages. The
first stage of each period is a posted bid market. Each firm posts an incomplete labor
contract to the market: it chooses both the amount of the fixed wage it offers, w, under
the constraint of an exogenous minimum wage the amount of which is 20, and a nonbinding desired level of effort, ê . Compared with the standard gift-exchange game
introduced by Fehr, Kirchsteiger and Riedl (1993), the possible values of wages and
effort are for the sake of simplicity less numerous but the theoretical predictions remain
the same. The wage can take four possible values, w∈ ( 20, 25,35, 45 ) . The desired
effort level is among the values (0.2, 0.4, 0.6, 0.8 and 1). During a period, each firm
cannot revise its offer, is not allowed to offer more than one contract, and cannot make
an offer to a specific employee, each employee being allowed to accept any offer
whatever her skill level. All the contractual offers are displayed simultaneously on
every employee’s screen. As in (Fehr, Kirchsteiger and Riedl, 1996) a random
mechanism determines the order in which each employee can choose among the
remaining available contracts. The choice of a contract is not guided by the speed of
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decision-making; this reduces the influence of stress on decision-making. An employee
can choose only one contract and she can reject all offers.
In the second stage, the employee who has accepted a contract immediately chooses her
actual effort level from the set of feasible levels. The firm is informed about the
acceptance of its offer by an employee, the skill level of this employee and her choice of
effort. Only the firm is informed about the type of its own employee and about her
effort choice. Effort is perfectly verifiable but no fine can be imposed on the employee
who cheats on the desired level of effort. Each participant is informed about her payoff
in the current period. The payoffs for one period are calculated as follows:
-

for the employee:

π E = w − c (e) − 8

(with 8 being a fixed cost of effort) upon acceptance of a

contract, and = 0 otherwise;
-

for the firm:

π F = (v − w)e upon acceptance of its offer, and = 0 otherwise, where v denotes a
redemption value, i.e. the gross profitability of each unit of effort chosen by the
employee. In this experiment, v=100. Like in (Fehr, Kirchsteiger and Riedl, 1993,
1998, Gächter and Falk, 2002), this guarantees that the firm can make no loss,
avoiding disturbances in the data due to loss aversion phenomena.
Next a new period starts automatically. Since contracts apply for a single period, the
launching of a new period reopens the market. It is therefore impossible for a firm to
reward or to punish the past decision of a specific employee since identities of the
trading partners are unknown. This rules out reputation formation. The first part of the
experiment consists of 8 trading periods, the number of which is common knowledge.
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In the second part of these sessions, we implement the Menu Treatment. Now, two pay
schemes may coexist in the market. In the first stage of each period, the firm posts a
menu of contracts to the bid market. The menu includes both an exogenously defined
variable pay contract and a fixed pay contract.5 The variable pay contract states that the
wage can take four possible values, w∈ ( 20, 25,35, 45 ) and that the actual wage level
paid to the employee will depend on the actual level of effort chosen by this employee
in the second stage of the period, according to the following relationship:
w=Max (20,b(e)-K)
where b is arbitrarily fixed at 50 and K at 5 and 20 is the exogenously given minimum
wage. 6 The fixed pay contract is an incomplete contract, which specifies both a wage
and a desired level of effort exactly like in the first treatment. The wage can still take
four possible values, w∈ ( 20, 25,35, 45 ) . Unlike the fixed pay scheme in which the
wage is paid before the choice of the effort, under the variable pay scheme the wage is
paid after the choice of effort by the employee.
The variable pay scheme incorporates a minimum wage guarantee that is common to all
firms. To avoid any distortion this minimum wage is the same as in the fixed pay
scheme. We could also consider that the fixed wage offered in the menu of contracts
constitutes a firm’s specific wage guarantee. Each employee has not only to choose one
firm, but also one contract with either a fixed or a variable pay scheme.

5

This design guarantees that the participants will not face a shortage of variable pay contract offers. The
choice of a contract will not be affected by its availability. These two pay schemes were termed two
“modes of payment”, with “mode A” as the fixed pay scheme and “mode B” as the variable pay scheme.
The latter was presented as a “price schedule” common to all buyers.
6
For simplicity and because we are chiefly interested in the contractual choice by the employee, we
decided not to have a protocol in which each firm would determine its value for b.
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In the second stage of each period, the employee decides on her actual effort level,
given the payment scheme she selected from the menu of contracts. All the other
conditions introduced in the first treatment continue to apply. At the end of this stage,
the firm is informed about the acceptance of its offer, the type of its employee, and the
employee’s choice of both pay scheme and actual effort level. Each participant is
informed about her payoff in the current period.
This design implies that in the second part of these sessions, which also consists of 8
trading periods, we should observe both types of compensation rules in the market. It
enables us to analyze for each type of employee the attraction of each pay scheme, the
impact of the pay scheme and the amount of pay on the effort levels.
To control for the possibility of an order and a learning effects on individual decisions,
we also conducted three sessions under the market condition with the Menu Treatment
implemented in the first 8 periods and the Fixed Wage Treatment in the further 8
periods.
Consider now the partner matching condition that was implemented in three other
sessions. At the beginning of the session, firms and employees were matched to form
pairs that remained intact throughout the session. Before making its first decision, the
firm was informed about the skill level of its employee. The first part of these sessions
consisted of the Fixed Wage Treatment and the second part of the Menu Treatment. In
the first stage of each period in the first part, the firm makes an offer to its own
employee consisting of a wage and a desired level of effort. The employee then decides
on whether to accept or to reject this offer. In case of a rejection, both earn nothing. In
case of an acceptance, in the second stage, the employee chooses her actual level of
effort. Under the Menu Treatment, the firm makes an offer which includes a variable
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pay scheme and a fixed pay scheme associated with a desired level of effort. The
employee may either accept or reject this menu of contracts. If she accepts, she chooses
the payment scheme together with her actual level of effort. The payoff functions and
feedback information are the same as in the other condition.

B. Theoretical predictions
Under the assumption of rationality and selfishness, the predictions of the game are
straightforward. In the posted bid market condition, under the Fixed Wage Treatment,
at the second stage, whatever her type and irrespective of the wage contracted upon, any
employee should provide e*=emin=0.2. No employee has an incentive to choose a higher
level of effort since her cost increases in the effort level and because she can be neither
punished nor rewarded for her actual effort. The firm should, therefore, offer the
contract (fixed wage w*=20 and e = 0.2 ) with the minimum wage in the first stage. This
offer should be accepted by any employee since a rejection can provide her with no
better alternative. This prediction would not change if the firm was informed in advance
about the type of the employee it contracted with. The firm’s payoff, given by (v-w)*e,
should thus amount to 16, while the high and low skill employees should earn 11 (wminc(emin)-8) and 10, respectively.
Should the employees opt for a variable pay scheme when the opportunity of choice is
available, i.e. in the Menu Treatment? Let us consider the high skill employee first.
Choosing the variable pay scheme enables her to receive a high wage (45), provided she
performs the maximum effort level (eHV*=1), which enables her to reach his highest
utility (25). She is better off than choosing the fixed pay scheme which makes her earn
11 in equilibrium in exchange for a wage of 20 and the minimum effort level
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(eHF*=0.2). The variable pay scheme should thus attract the high skill employees, who
are able to increase their payoffs by choosing the maximum effort. In contrast, the low
skill employee should provide the minimum effort under both schemes (eLV*=eLF*=0.2)
as she earns 10 irrespective of which pay scheme is chosen and should thus be
indifferent between the two. As a consequence, the firm should offer the menu of
contracts (variable pay scheme; fixed pay scheme with w*=20 and e = 0.2 ) which is
(imperfectly) separating7. The firm is better off under the Menu Treatment than under
the Fixed Wage Treatment, because it can attract a high skill employee, who should opt
for the variable pay scheme, choose the maximum effort and be compensated by the
maximum wage. In the latter case, the payoff to the firm amounts to (v-b(e)+K)*e=55.
If it recruits a low skill employee, it will compensate her with the minimum wage and
whatever the mode of payment chosen by this employee, the firm’s payoff will amount
to only 16. Since the firm does not know which type of employee will accept its offer in
the posted bid market condition, its expected payoff is 35.5 in the Menu Treatment, to
be compared with the certain payoff of 16 received under the Fixed Wage Treatment.
Under the partner matching condition, since the game is repeated finitely, predictions
regarding the decisions of both the firm and the employees are similar except that the
firm knows the type of its employee. Under the Menu Treatment, the firm’s equilibrium
payoff is therefore 55 when it is matched with a high skill employee and 16 when
matched with a low skill employee.

7

This menu of contracts is imperfectly separating since the low skill employee is indifferent between the
two pay schemes due to the minimum wage guarantee. Note also that in the market protocol, there are no
strategic interactions among firms. The firms do not know the prices offered by the other firms, the
employees choose successively according to a random order and the variable pay scheme is common to
all firms and available in all of them. Therefore, the firm cannot try to attract a skill employee instead of
its competitors by increasing its fixed wage offer.
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Thus, if all participants have purely selfish preferences, we should when moving from a
Fixed Wage Treatment to a Menu Treatment observe (a) an increase in the average
individual effort, (b) an increase in the variance of effort, (c) and a sorting of the
employees according to their type, with the high skill employees concentrated in the
variable pay scheme and the low skill employees in the fixed pay scheme due to the
offer of a (imperfectly) separating menu of contracts.
However, we know from many experimental studies of the labor market (Fehr,
Kirchsteiger and Riedl, 1993, 1998, Fehr and Schmidt, 1999, Gächter and Falk, 2002)
that individual behavior may also be shaped by other-regarding preferences such as
fairness, reciprocity and inequality aversion. We now turn to consider what would
happen if the firm is fair and expects the employees to be reciprocal in the posted bid
market condition. Under the Fixed Wage Treatment, the firm may deviate by offering
w=45 and asking e = 0.6 if expecting a reciprocal and inequality averse employee. If
the employee is reciprocal and chooses an actual effort equal to the desired one, the firm
would earn 33, a high skill employee 32 and a low skill employee 25. All players should
be better off with this fairness strategy compared with the equilibrium based on selfish
assumptions. This strategy is not very risky for the firm since it increases its expected
profit more in case the agents are reciprocal (it earns 33 instead of 16) than it decreases
it if they turn out to be selfish and choose the minimum effort (it earns 11 instead of 16).
Under the Menu Treatment, a fair and inequality averse firm may offer the menu of
contracts (variable pay scheme; fixed pay with w=45 and e = 0.6 ), which is not
separating. Its expected payoff is still 33 if the employee is reciprocal and inequality
averse whatever her skill level. Both employees should choose a fixed pay scheme
which may both increase their payoffs and reduce the difference in payoffs relative to
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the firm as compared with the variable pay scheme. Unlike in the Fixed Wage
Treatment, in making such a generous offer the firm is making a sacrifice if it is
matched with a high skill employee, since it could earn more if this employee chooses
the variable wage and the high level of effort. This strategy is, however, more risky than
under the Fixed Wage Treatment since in the case that the offer is accepted by a selfish
employee the latter will opt for the fixed pay scheme and make the minimum effort
leaving the firm with a payoff of 11. Had the firm offered a fixed wage of 20, the high
skill employee would have been better off by opting for the variable pay and choosing
the maximum effort, thus guaranteeing the firm a 55 payoff. But fairness and positive
inequality aversion may motivate generous offers.
Consequently, accounting for other-regarding preferences from both sides, we should,
when moving from a Fixed Wage to a Menu Treatment, observe (a’) a smaller increase
in the average individual effort than under the assumption of selfishness, and (b’) less
sorting of the employees, more of both types being concentrated in the fixed pay
scheme. Under the partner matching condition, where the firm knows the type of its
employee, the same predictions can be made. The fair strategy is less risky since the
firm can punish a selfish employee by offering a low wage in the subsequent periods.
Similarly, an employee can punish a selfish firm by rejecting its offer.

C. The procedures
The experiment consisted of 9 sessions, with each session comprising two parts of 8
periods each. Six sessions were conducted under the posted bid market condition. In
half of them, participants were first subjected to the Fixed Wage Treatment and then to
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the Menu Treatment; the other half was conducted in the reverse order.8 This gives a
total of 760 observations9. In the 3 other sessions we implemented the partner matching
protocol, with the Fixed Wage Treatment imposed before the Menu Treatment. This
yields 384 additional observations. These sessions were conducted in the GATE
(Groupe d’Analyse et de Theorie Economique) laboratory, Lyon. The 144 participants
were recruited from various undergraduate courses in the area’s Textile Engineering
School, Ecole Centrale Engineering School, Lyon School of Management and faculty of
economics (18% of the subjects were economics students but not trained in game theory
or labor economics). No subject participated in more than one session. The experiment
was computerized using the Regate software (Zeiliger, 2000).
Participants were randomly assigned to a specific computer terminal, depending on the
computer name drawn randomly from a box upon entering the room. Before the
decision-making began, written instructions for the first part of the experiment were
distributed to participants and read aloud by the experimenter (see Appendix).
Questions were answered privately by the experimenter. In addition, to make sure that
the participants understood the rules of the game, they had to answer a questionnaire
including a series of questions about the computation of firms’ and employees’ payoffs.
When all participants had answered the questions correctly, the experiment started. No
communication was allowed.
Each participant then observed on his or her computer screen the role he or she was
assigned to play. Since 16 subjects participated in each session, 8 of them were
allocated the role of a firm, 4 the role of a low skill employee and 4 the role of a high
8

In the econometric analyses we carried out, it turned out that the order did not affect the results obtained.
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skill employee. Role assignments remained unchanged throughout the entire session..
All interactions were anonymous and the subjects were never informed about the
identity of the participants they interacted with in any of the periods. After the
completion of the first part, the instructions for the second part of the experiment were
distributed and read aloud. The participants were given time to read these new
instructions. When the second part consisted of the Menu Treatment, they had to answer
a small questionnaire checking whether they were able to read the new tables but the
individual corrections were silent and no questions were allowed.
Each session lasted on average 90 minutes, excluding payment of participants. All
amounts were given in points, with conversion into Euros at a rate of 100 points = € 4
upon completion of the session. At the end of the session, the participants were asked to
enter one by one into a separate room to be paid in private with cash. Payment consisted
of the sum of payoffs during each period plus a € 4 show-up bonus. On average in the
posted bid market condition, the firms earned €18 (standard deviation: €3), the low skill
employees €14 (st.dev.: €2) and the high skill employees €16 (st.dev.: €2). On average
in the partner matching condition, the firms earned €19 (standard deviation: €6), the low
skill employees €15 (st.dev.: €4) and the high skill employees €18 (st.dev.: € 4).
IV. Experimental Results

A. The incentive effect and the sorting effect of variable pay
With selfish preferences, the model predicts that after a switch from a fixed pay to a
variable pay scheme (i) the average individual effort increases, and (ii) the variance of
effort increases. Our experimental data show that the average individual effort is 0.28
9

Among these 760 observations, 384 have been collected under the Fixed Wage Treatment and 376 under
the Menu Treatment. Due to a technical breakdown, we lost the 8 observations from one period in one
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under the Fixed Wage Treatment and it rises to 0.47 under the Menu Treatment (+
67.9%). The difference is significant at the 1% level (Wilcoxon test 10). The variance of
individual effort is 0.03 under the Fixed Wage Treatment and it rises to 0.12 under the
Menu Treatment.11 Figure 2 shows that compared to a situation where all the firms pay
a fixed wage (i.e. periods 1 to 8), the average individual effort is higher when the
employees can choose between two payment schemes (i.e., periods 9 to 16)12.
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Figure 2. Evolution of average individual effort over time by treatment and condition
The model also predicts that (iii) the increases in the mean and the variance of effort can
be related to both an incentive and a sorting effect, and that (iv) there is a concentration

session under the Menu Treatment.
10
The non-parametric statistical analysis follows Siegel and Castellan (1988). The Wilcoxon signed-rank
test is denoted as the Wilcoxon test and the Wilcoxon Mann-Whitney two sample rank-sum test as the
Mann-Whitney test. The non-parametric tests as well as the econometric analysis have been made with
Stata 8.0. In the partner matching protocol, each of the 24 employer-employee pairs represents one
independent observation, whereas in the market protocol, each of the 6 sessions represents one
independent observation.
11
The same is true when we distinguish further between conditions and treatments. The variances for
Fixed Wage and Menu Treatments in the market condition were 0.02 and 0.13, respectively.
Corresponding numbers for the partner condition were 0.04 and 0.09. If the variability of individual effort
is measured relative to the mean, i.e., by the coefficient of variation, the picture becomes less clear. For
the market condition, the differences are unchanged: the CV is 0.09 for the Fixed Wage Treatment and
0.28 for the Menu Treatment. However, the numbers for the partner condition are 0.13 and 0.09,
respectively.
12
The increase in outcomes in period 9 seems not be a pure “restart effect” since there is a striking
stability in the average level of effort throughout the second part of the experiment. We accept the null
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of high skill employees in the variable pay scheme and the low skill employees in the
fixed pay scheme. Figure 3 confirms that decomposing the data by skill levels helps in
understanding that the incentive property of a variable pay scheme cannot alone explain
the observed increase in productivity. In each condition, the high skill and the low skill
employees exert similar levels of effort when they are paid a fixed wage (MannWhitney tests). However, when the opportunity to choose the pay scheme is provided,
due to a substantial increase in the productivity of the high skill employees, but not of
the low skill employees, the difference in productivity by skill level increases
dramatically (Mann-Whitney tests, 1% significance for the market protocol and 5% for
the partner protocol). This is the result of the fact that considerably more high skill
employees choose the variable pay than the low skill agents when this opportunity is
available. In the market condition, only 14.4% of the low skill employees choose the
variable pay scheme and they exert on average a low effort under both the variable pay
scheme (0.29) and the fixed pay scheme (0.23); in contrast, 63% of the high skill
employees choose the variable pay scheme (Mann-Whitney test, 1% significance) and
they exert either the maximum level of effort when they are paid a variable wage (0.96)
or a low level of effort when paid a fixed wage (0.27). This is confirmed by regressions
(1) and (2) in Table 4 below which show that the probability to choose the variable pay
is higher when the employee is high skilled.

hypothesis of no significant difference in the average individual effort in period 9 and in the further 7
periods taken all together, for pooled data and data separated by condition (Wilcoxon tests).
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Figure 3. Evolution of average individual effort by skill,
treatment and condition
These simple observations suggest that the model delivers good predictions. However,
while 88.2% of effort choices are at the equilibrium in the market condition, 43.5% of
the decisions are out of the equilibrium in the partner matching condition (difference
significant at the 10% level, Mann-Whitney test). The latter are made by employees
who choose an effort level between the minimum effort under the fixed pay scheme and
the maximum effort under the variable pay scheme (i.e., between y0 and y** in Figure
1). Are other-regarding preferences a prime candidate for explaining the departures
from equilibrium?
With other-regarding preferences, the hypotheses are that (v) there is a smaller increase
in the average individual effort, and (vi) there is less sorting of the employees, more
employees of both skill types being concentrated in the fixed pay scheme. A
comparison of the market and the partner matching conditions helps in testing these
hypotheses. As predicted, under the former, average individual effort increases from
0.24 under the Fixed Wage Treatment to 0.47 (+95.8%) under the Menu Treatment
(difference significant at the 5% level, Wilcoxon test). Under the latter, which is more
representative of a long term employment relationship in which social preferences are
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more likely to flourish, the increase is only from 0.36 to 0.47 (+30.6%, difference only
significant at the 10% level, Wilcoxon test). In the partner matching condition, the high
skill employees still exert a very high mean effort when paid a variable wage (0.92) –
the incentive property of the variable wage is confirmed - but only 36.7% of them opt
for this pay scheme whereas 63% of the high skill employees make the same choice in a
spot market. The frequency of choices of the variable pay scheme by the high skill and
the low skill employees is not significantly different (Mann-Whitney test). When the
employment relationships are of long-term nature, there is less segmentation by the
payment schemes in terms of skills. This differentiated sorting effect is hidden behind
the ostensible similarity of the average effort under the Menu Treatment in the spot and
the long-term relationships.
To explain the differences between protocols, one can put forward the hypothesis that
other-regarding preferences play a decisive role both in the provision of incentives, and
in the incentive and sorting effects of variable pay.
The hypothesis of the role of other-regarding preferences is addressed by considering
four interacting dimensions: the firms’ contractual offers, the decision of employees to
accept or reject such offers, the choice of the pay scheme and the actual effort decision.
B. Other-regarding preferences in the design of contractual offers
Fairness influences the provision of incentives. Figure 4 indicates that in contrast to
predictions based on selfish preferences, a relatively high proportion of the firms offer
generous fixed wages, in particular when the employment relationship is long-term.
This is in accordance with the existing experimental literature on the subject (Gächter
and Fehr, 2001). The relative frequency of the minimum wage propositions increases
slightly in the Menu Treatment under the partner matching condition (from 24% under
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the Fixed Wage Treatment to 30.2% under the Menu Treatment). The increase is
smaller in the market condition (from 44.5% to 48.9%). These increases are never
statistically significant (Wilcoxon tests).
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Figure 4. Distribution of fixed wage offers under various treatments and protocols
Some firms pay efficiency wages to elicit a reciprocal effort response from the
employee. Overall, the correlation of fixed wage and desired effort level is positive.
Spearman rank correlation coefficients yield ρ = 0.49 in the market protocol that is not
significant and ρ = 0.40 in the partner matching condition that is significant at 10%. In
order to obtain a more detailed picture of the determinants of firms’ choices of wage
offers, we estimated a random-effects Tobit model, taking into account the left and
right censoring of the data, the results of which are displayed in Table 2. We estimate
two separate regressions since the Mann-Whitney test indicates a difference in the
average fixed wage offers in the two conditions (10% significance).
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Table 2. The choice of the fixed wage offers
Dependent variable: The firm’s choice of
the fixed wage offer
Conditions
High skill employee * Menu Treatment

Random-effects Tobit model
Market
-

Partner
1.542
(0.658)
42.229***
(0.000)

Lagged effort under the fixed wage scheme

16.649***
(0.000)

Lagged negative firm’s payoff

1.209
(0.419)

-7.815**
(0.015)

Female

-4.024*
(0.071)

- 4.018
(0.508)

Constant

19.112***
(0.000)
659
18.44
0.0004

22.818***
(0.000)
306
29.03
0.0000

Number of observations
Wald c2
Prob>c2
Note: Significance levels in parentheses.

In the market condition, the wage offer is mainly determined by the experience of
positive reciprocity from the group of employees. This suggests that by paying high
wages, firms try to attract reciprocal subjects more than skilled ones. Time and
individual characteristics have no significant influence, except gender. In the partner
matching condition, the firm rewards the reciprocity expressed in the previous period by
its employee and punishes its absence13. Interestingly, knowing its employee’s skill and
the availability of both pay schemes does not influence the firm’s wage offer. Although
this alternative strategy should motivate the high skill employee to choose the variable
pay and the maximum effort, most firms appear to prefer informal reciprocal
interactions rather than making separating offers. This observation is consistent with
Fehr and Schmidt’s (2000) conclusion that firms have a strong preference for less
complete contracts because of fairness concerns despite the fact that they could earn

13

This can be seen from the negative sign associated with the coefficient of the “lagged negative firm’s
payoff” variable. The firm makes a negative payoff only when it offers a wage equal to 35 or 45 and if its
employee chooses the minimum effort or an effort equal to 0.4 with the maximum wage.
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more under more complete contracts. A likely explanation is positive inequality
aversion (Fehr and Schmidt, 1999). Next we turn to look at whether the generosity of
such contractual offers influences the behavior of employees and hence, the incentive
and sorting effects of the variable pay.
C. Other-regarding preferences and the acceptance of contracts
In theory, no contract should be rejected. In the market condition, only 5 contracts out
of 760 (0.7%), offering the minimum wage and demanding a level of effort ≥ 0.8 , are
rejected. In the partner matching condition, more contracts are considered as being
unfair: 32 contracts out of 384 are rejected (8.3%). This represents 11.5% of the
minimum wage offers and 20.4% of the wage offers equal to 25 even if in most cases
the demanded effort does not exceed 0.4. This negative reciprocity is motivated by the
desire of the employee to increase the offered fixed wage. A random effects probit
model, see Equation (6), including as explanatory variables the employee’s skill, the
interaction between a dummy variable for the Menu Treatment and the high skill level,
the rent offered by the firm and individual characteristics, demonstrates that the
acceptance probability increases with the generosity of the contractual offer (5%
significance). Following (Fehr et al. 1997) and others, we proxy generosity by the rent
offered. This is measured as the difference between the wage offer and the opportunity
cost of providing the demanded level of effort ( w − c(e )) .
Prob (acceptance of contract) = 3.516*** -0.252 (High skill employee) + 0.334 (Menu
(0.000)

(0.555)

(0.402)

Treatment * High skill employee) + 0.078*** (Offered rent)
(0.013)
2

Wald χ : 21.15; Prob>c =0.000; number of observations: 368
2
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(6)

Acceptance is not influenced by the employee’s skill level. This is interesting since
under the Menu Treatment the high skill employee may simply increase her payoff by
choosing the variable pay. Instead, contract rejections show the willingness of
employees to punish the firms for offering a wage that is considered as too low.

D. Other-regarding preferences and the choice of a pay scheme
The two main points that can be extracted from the random-effects probit model
estimates in Table 3 are that the employee’s skill level is the main determinant of the
choice of the variable pay, and that the generosity of the firms’ contractual offers also
affects this choice, albeit in the opposite direction.
Table 3. The choice of a pay scheme
Dependent variable: Choice of the
variable pay scheme
Conditions
High skill employee

Random-effects probit model
Market
2.526***
(0.000)

Partner
1.234***
(0.007)

Offered rent

- 0.061***
(0.000)

- 0.113 ***
(0.000)

Time trend

- 0.125***
(0.002)

0.059
(0.342)

Constant

0.153
(0.777)
375
54.78
0.0000

- 0.758
(0.398)
177
29.80
0.0000

Number of observations
Wald c2
Prob > c2

Note: we only consider the observations on accepted contracts from the Menu Treatment. We included
individual variables (gender, age, school, experience) in the regressions but as none of them turned out to
be significant, they are omitted from these regressions.

Moreover, Figure 5 shows that the proportion of employees choosing the variable pay
scheme is diminishing in the offered rent intervals. When the offered rent equals zero or
is negative, half of the employees choose the variable pay scheme, but when the offer is
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generous, almost all employees opt for the fixed pay scheme which allows them both to
obtain a higher payoff and to share the rent more equally with the firm. The average
(expected) rent offered is higher in the partner matching condition than in the market
condition (Mann-Whitney test, 5% significance); its mean is 14.3 under this protocol
and 6.9 under the market one. This may explain why a smaller proportion of high skill
employees choose the variable pay scheme in the partner matching condition. If otherregarding preferences may weaken the sorting effect of variable pay, do also they
impact its incentive effect?
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Figure.5. Relative frequency of the choice of the variable pay scheme
under the Menu Treatment
E. Other-regarding preferences and the choice of an effort
We estimate a random-effects Tobit model accounting for the left and right censoring of
the data to examine the determinants of the level of effort under the various pay
schemes; see Table 4. Three main points emerge from the estimates. First, as predicted
by theory, under the variable pay scheme, the employee’s skill level is the main
determinant of the actual effort level (regressions 3 and 6). Whichever condition
considered, once the variable pay scheme has been chosen, the generosity of the
alternative fixed wage offer has no impact on the effort decision. This suggests that the
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incentive effect of variable pay for high skill employees is inherent to the remuneration
scheme itself and is not affected by other-regarding preferences.
Table 4. The choice of effort level
Dependent variable:
Choice of effort
Conditions
Pay schemes /
Treatments

High skill

Random-effects Tobit model
Market condition
Fixed pay
Fixed pay
Variable
Treatment
Menu
Pay - Menu
Treatment
Treatment
(1)
(2)
(3)
1.156***
0.284
0.045
(0.000)
(0.161)
(0.760)

Partner condition
Fixed pay Fixed pay
Variable
Treatment
Menu
Pay - Menu
Treatment
Treatment
(4)
(5)
(6)
1.102***
-0.288***
-0.110
(0.000)
(0.000)
(0.427)
0.001
(0.826)

Offered rent

0.002
(0.759)

0.005
(0.438)

0.003
(0.586)

0.014***
(0.008)

0.017***
(0.000)

Time trend

-0.132***
(0.000)

-0.096***
(0.000)

0.017
(0.408)

-0.015
(0.397)

-

0.062**
(0.018)

-0.221
(0.301)
384
30.18
0.000

0.496
(0.107)
230
14.76
0.002

0.116
(0.639)
145
51.37
0.000

0.146
(0.284)
192
7.35
0.062

0.205***
(0.001)
128
27.98
0.000

-0.652*
(0.077)
49
62.03
0.000

Constant
Number of
observations
Wald c2
Prob > c2

Second, when the employees in the market condition are paid a fixed wage, either by
choice or not, the generosity of the contract has no significant effect and effort declines
over time (regressions 1 and 2). No other-regarding preferences compensate for the
inherent lack of an incentive effect of the fixed wage scheme14. Despite their low cost of
effort, the high skill employees do not work harder than the low skill ones. Third, when
the employees in the partner matching condition are paid a fixed wage, the effort level is
significantly increased in response to the offered rent and it is stable over time

14

It should be noted that overall we observe less reciprocity in our posted bid market condition than in
one-shot gift-exchange experiments such as Fehr et al. (1993). This is reminiscent of the results found by
Charness et al. (2001) that in such a game, there is less reciprocity when, as in our experiment, the
subjects are provided a comprehensive payoff table that relates wages and effort levels to both employer’s
and employee’s payoffs.
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(regressions 4 and 5). The presence of other-regarding preferences in the long-term
relationship, that is, the employees’ reciprocity, sustains the incentive effect of the offer
by the firms of a fixed wage above the equilibrium, especially for the high cost
employees.
Taken together, the four elements discussed above imply that the sorting effect of the
variable pay scheme in terms of skills is weaker in a long term relationship whereas its
incentive effect is not affected. It should be noted that reciprocating to a generous fixed
wage by a non-minimum effort instead of choosing the variable pay scheme makes the
high skill employee better off than exerting the maximum effort under the variable pay
scheme. It increases her payoff while reducing negative inequality aversion since it
allows for a more equal rent sharing with the firm. When the fixed pay scheme is used,
the observed average net payoffs are 16.9 for a low skill employee, 19.8 for a high skill
employee and 19.4 for the firm. In the partner condition, when the fixed pay scheme is
chosen by the employee, there is no significant difference between the firm’s and the
employee’s payoffs, whatever her skill level (Wilcoxon tests). In contrast, choosing a
variable pay scheme substantially increases inequality: the respective average payoffs
become 9.7, 23.9 and 45.7. Irrespective of the condition and the employee’s skill, the
difference between the employee’s and the firm’s payoffs is always significant at the
5% level (Wilcoxon tests).
When the firm offers the maximum wage the average net payoff of a high skill
employee amounts to 33.2 under the fixed pay scheme, whereas the corresponding
payoff under variable pay is 25. This means that some firms may accept not to obtain
their maximum payoff when making non-separating offers. When offering the
maximum wage, the firm’s average net payoff amounts to 29.4 in the partner matching
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condition while it could reach 55 if the high skill employee chooses the variable pay.
One interpretation is that these firms are positively inequality averse. There are two
prerequisites for these strategies to be successful: the firm is trustful and the employee
makes a non-minimum effort in exchange for a high fixed wage. The two prerequisites
are more easily fulfilled in the partner matching condition. But it should not be
forgotten that when both schemes are available in the long term relationship, the
average effort of the high skill employees is lower. This result is in accordance with
findings of Shearer (2004), who emphasizes that efficiency wages that produce the same
incentive effect as piece-rates are associated with higher unit costs.
V. Discussion and Conclusion

Economic theory of performance pay schemes predicts that the switch from a fixed pay
scheme to a variable pay scheme should increase the average output per worker because
of incentive effects. Moreover, if workers differ with respect to ability, the low skill
employees are predicted to be indifferent between being paid a fixed pay or a
performance pay with a minimum wage guarantee, whereas the high skill employees
should be attracted by the performance pay since it allows them to receive a higher
wage by exerting more effort. Thus, one should distinguish between the incentive and
the sorting effect of a payment scheme. However, if the firm pays a high fixed wage, the
attraction of the variable pay may be weaker. Behavioral motivations may play a role in
the determination of the fixed pay and consequently, also in the employee’s choice of
pay scheme and effort level. In order to test both the model and these behavioral
assumptions, we have designed a laboratory experiment in which the employers choose
the level of a fixed wage and the employees can choose between two modes of payment
and decide on their actual level of effort. It allows us to assess the incentive and the
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sorting effects of the variable pay scheme relative to a fixed wage and their sensitivity
to other-regarding preferences such as fairness, reciprocity and inequality aversion.
Our experimental evidence confirms that a switch from a homogenous environment
where all firms pay fixed wages to an environment in which both a fixed and a variable
pay schemes coexist, entails an increase in both average output and the variance of
individual output. Effort only increases for the high skill employees because the
variable pay scheme induces them to work harder and to earn more money. The low
skill employees are indifferent between the fixed and the variable pay schemes if they
are offered a low wage. As a consequence, productivity depends on the skill of the
employees under the variable pay scheme but not under the fixed pay scheme. This
observation suggests a limit in the adoption of performance-pay despite its incentive
effect. The increase in the difference in performance and pay levels between employees
within a firm may be an obstacle to cooperation. The introduction of a variable pay
scheme increases team heterogeneity, which usually is difficult to manage. In addition,
the widening wage gap may generate envy, jealousy and conflicts. This kind of variable
pay schemes is thus less likely to be implemented in firms promoting teamwork.
A comparison of the posted bid market and the partner matching conditions, reveals
interesting phenomena. It shows that the employees who choose the variable pay
scheme are not necessarily the most ambitious ones. Provided the rent offered is high
enough, in a long-term employee-firm relationship with reciprocity and inequality
aversion concerns from both sides, a non-negligible fraction of the high skill employees
also opt for a fixed pay scheme. This indicates that if a firm pays efficiency wages, then
the overall incentive effect of variable pay scheme is reduced because it becomes less
attractive to the employees relative to the fixed pay scheme. Thus, other-regarding
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preferences of some of the subjects influence not only the provision of incentives, but
also their incentive and sorting effects. It suggests that another type of sorting of the
employees may operate, depending on their degree of reciprocity and not only on their
ability. This could motivate the introduction of double screening model for the study of
the impact of payment schemes on the labor market.
It should be noted, of course, that the current paper considers two extremes: a fully
fledged spot market and a long-term worker-firm match. Introducing the possibility of a
breach of the contract or a shortage of jobs on the market would constitute interesting
extensions of this analysis. Other extensions are the introduction of imperfections in the
output measurement or uncertainty in the environment. However, although one should
be cautious before extrapolating the current experimental results into a real work
setting, fairness, reciprocity and inequality aversion in longer-term employment
relationships could explain why we observe less segmentation of labour markets
according to ability and mode of payment than expected by theory. The results suggest
that we would expect to observe less performance pay in longer term employment
relationships.15 This, in turn, could imply that differences across countries with respect
to the length of employment relations, due to e.g., employment protection legislation,
may be accompanied by differences in the prevalence of performance pay schemes.

15

Goldin (1986) makes a related argument for industry differences in piece rates. She uses historical data
to show that industries employing relatively many female workers used piece rates to a higher extent than
male-dominated industries. The interpretation is that males are motivated by internal labor market career
incentives, whereas the women, who had much shorter employment spells, had to be motivated by other
more short-term incentives.
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Appendix. Instructions for the Fixed Wage Treatment and the Menu Treatment in
the posted bid market condition16
You are about to partake in an experiment on decision-making organized for the CNRS (Centre National
de la Recherche Scientifique) and the Aarhus School of Business in Denmark. During this session, you
can earn money. The amount of your earnings depends not only on your decisions, but also on the
decisions of the other participants you will interact with. During the session, your earnings will be
calculated in points,
with 100 points = 4 Euros
At the end of the session, all the profits you have made in each period will be added up and converted into
Euros. In addition, you will receive a show-up fee of 4 Euros. Your earnings will be paid to you in cash in
a separate room in order to preserve confidentiality.
During this session, 8 buyers interact with 8 sellers. There are two categories of sellers (4 X sellers and 4
Y sellers), characterized by different costs. You will be assigned one of these roles (either as a buyer, as a
X seller, or as a Y seller) at random at the beginning of the experiment. You will keep the same role
throughout the session. You will never be informed of the identity of the participants you will interact
with.
The session consists of two parts. The instructions for the second part will be distributed at the end of the
first one.

The decision-making in each period of the first part
The first part consists of 8 periods. During each period, a good is traded on the market. Each period
consists of two stages.
In the first stage, each buyer has to make an offer for trading one unit of the good. The offer consists of
both:
the price he accepts to pay immediately for buying one unit of the good among four possible
prices (20, 25, 35 and 45), and
the desired level of quality for this good among five possible qualities (0.2, 0.4, 0.6, 0.8, and 1).
A buyer can make only one offer and he can buy only one unit of the good in each period.
Once all the buyers have determined their offers, the 8 offers are displayed at the same time on the
sellers’ screens. Each seller will then one by one be able to choose one and only one offer, when invited
to proceed by the appearance of a green mark on his screen. The order in which each seller can choose an
offer among the remaining offers is random. As soon as an offer has been accepted, it is removed from
the screens of the sellers. A seller can decide not to accept any offer.
As soon as a buyer’s offer has been accepted, this buyer pays the price to his seller and they proceed
immediately to the second stage.
In the second stage, once he has been paid the price by the buyer, it is up to the seller to choose the
quality of the good he actually delivers to this buyer, among the values: 0.2, 0.4, 0.6, 0.8, and 1.
Each buyer is then informed on the acceptance of his offer, on the type, X or Y, of his seller, on the actual
quality of the good and on his payoff for the current period. The seller is also informed about his payoff.
Then a new period starts automatically. New offers are made. The order of presentation of these offers is
randomly determined, so that, for example, the first offer which is displayed on the screen does not
always come from the same buyer. The probability to interact with the same participant in two
consecutive periods is thus low.
16

The other set of instructions is available upon request to the authors.
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How are the payoffs in each period determined?
The seller’s payoff
If the seller has not accepted any offer, his payoff is zero for the period.
If the seller has accepted an offer, he must subtract two costs from the price he received:
o

a production cost, amounting to 8 points

o

a quality cost associated with the level of quality he has chosen according to the table
below
Quality levels

0.2

0.4

0.6

0.8

1

Quality costs for the X sellers

2

6

12

20

30

Quality costs for the Y sellers

1

3

5

8

12

The higher is the number chosen by the seller, the higher is the level of quality. The higher the quality
level, the higher the cost to the seller.
The seller’s payoff in points is thus determined by the computer by the following formula:
Seller’s payoff =

Price paid by the buyer
– Production cost (=8)
– Cost of the quality chosen by the seller

The buyer’s payoff
If the buyer’s offer has not been accepted, his payoff is zero for the period.
If his offer has been accepted, the buyer gets a certain amount of points (reselling price) from the
experimentalist for the good he bought. This reselling price is 100 points.
From this reselling price, the buyer must subtract the price paid to the seller. To determine the buyer’s
payoff, this amount is then multiplied by the quality level actually chosen by the seller.
The buyer’s payoff in points is thus determined by the computer by the following formula:

Buyer’s payoff =

(Reselling price – Price paid to the seller)
x Quality chosen by the seller

On the other form which has been distributed, Table A displays all the payoffs in points associated with
all possible decisions. Rows represent the various possible prices. Columns represent the various possible
actual quality levels.
Within each cell at the crossing of one price and one actual quality, you can observe three values. The
upper category (blue) corresponds to the X seller’s payoff. The medium category (yellow) corresponds to
the Y seller’s payoff. The last category (pink) indicates the buyer’s payoff.
These payoffs are net payoffs, after deduction of the production and quality costs for the seller and after
taking the reselling price into account and after deduction of the price for the buyer.
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Further information
Before starting the session, we will ask you to answer some questions about these instructions. As soon as
you have answered these questions correctly, you will been kindly requested to enter personal information
about your gender, your age, your school, your level and field of studies, your situation in the labor
market, and whether you already earlier participated in an experiment. These pieces of information will
remain confidential. Then, the experiment will start.
If you have any questions regarding these instructions, please raise your hand; your question will be
answered in private. Throughout the entire session, talking is not allowed. Any violation of this rule will
result in being excluded from the session and not receiving payment.
Thank you for your participation.
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Table A. Net payoffs of the buyers and the sellers
Actual
Price

quality

Net

chosen by the

paid by the

seller

0.2

0.4

0.6

0.8

1

Payoff

10
11
16
15

6
9
32
11

0
7
48
5

-8
4
64
-3

- 18
0
80
- 13

16
15
25
26
13
35
36

14
30
21
24
26
31
34

12
45
15
22
39
25
32

9
60
7
19
52
17
29

5
75
-3
15
65
7
25

X seller
Y seller
Buyer
X seller
Y seller
Buyer
X seller
Y seller
Buyer
X seller
Y seller

11

22

33

44

55

Buyer

buyer

20

25

35

45

Reminder: the buyer chooses a price and a desired quality; then the seller chooses the actual quality
Within each cell at the crossing of one price and one actual quality, you can observe three values. The upper category (blue) corresponds to
the X seller’s payoff. The medium category (yellow) corresponds to the Y seller’s payoff. The last category (pink) indicates the buyer’s
payoff.
These payoffs are net payoffs, after deduction of the production and quality costs for the seller and after taking the reselling price into
account and after deduction of the price for the buyer.
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Instructions for the second part
This second part consists also of 8 periods.

What is new compared to the first Part?
First stage
Each buyer has to make an offer that from now on consists of two possible modes of payment in
exchange for one unit of the good, the Mode of Payment A and the Mode of Payment B. If this offer is
accepted by a seller, this later will opt for one of these two modes.
-

Within the “Mode of Payment A”: the buyer chooses
the price he accepts to pay immediately for buying one unit of the good among four possible
prices (20, 25, 35 and 45) and
the desired level of quality for this good among five possible qualities (0.2, 0.4, 0.6, 0.8, and
1).
This price is paid as soon as a seller has accepted the offer and chosen this mode of payment.
This mode of payment corresponds to the conditions in use in the first part of the session.

- Within the “Mode of Payment B”: the price which will apply is determined by a price schedule
depending on the actual quality chosen by the seller who will have accepted the offer and this
mode of payment, as indicated in the table below. Each price is here equal to:
(50 times the corresponding quality level) - 5
with a minimum price of 20 and a maximum price of 45. Under this Mode, the price is thus paid
after the seller has chosen the actual quality level of the good. This price schedule is the same for
all the buyers.
Mode of Payment B
Quality chosen by the seller

0.2

0.4

0.6

0.8

1

Price paid by the buyer after the choice of the
quality by the seller

20

20

25

35

45

This table should be read as follows: for example, if the seller chooses the quality 0.2, then the
buyer will pay the price 20; if the seller chooses the quality 0.6, the buyer will pay the price 25;
and so on.
Once the buyers have determined their offers within the two Modes of payment, the 8 offers are displayed
on the sellers’ screens at the same time. Each seller will then one by one be able to choose one offer.
As soon as he has accepted a buyer’s offer, the seller chooses one of the two Modes of Payment proposed
by this buyer, either Mode A or Mode B, and both proceed immediately to the second stage.
Second stage
If the seller has accepted the offer of a buyer and chosen the Mode of Payment A: after having
been paid the price by the buyer, the seller chooses the quality of the good that he delivers to the
buyer among the values: 0.2, 0.4, 0.6, 0.8 or 1.
If the seller has accepted the offer of a buyer and chosen the Mode of Payment B: the seller
chooses the quality of the good that he delivers to the buyer and then, the price is paid by the
buyer according to the price schedule.
All the other conditions in use in the first part continue to apply. The information feedback is the same as
in the first part but in addition, the buyer is informed about the choice of the Mode of payment by his
seller. The payoffs are determined in the same way as in the first part of the session.
Reminder: the seller’s payoff in points is given by the following formula:
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Seller’s payoff =

Price paid by the buyer
– Production cost (=8)
– Cost of the quality chosen by the seller

Reminder: the buyer’s payoff in points is given by the following formula:

Buyer’s payoff =

(Reselling price – Price paid to the seller)
x Quality chosen by the seller

The difference relative to the first part is that the price is determined according either to the Mode of
Payment A or to the Mode of payment B, as chosen by the seller.
The attached sheet of paper presents two tables displaying all the payoffs in points associated with all
possible decisions under each mode of payment. Table A is the same as the one used in the first part and
corresponds to Mode of Payment A. Table B corresponds to Mode of Payment B. These payoffs are still
net payoffs.
You are not allowed to ask questions about this set of instructions. So please read them carefully
and fill out the attached questionnaire. After your answers have been checked, we will restart the
session.
______________________
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Net payoffs of the buyers and the sellers
Table A. Mode of Payment A
Actual Quality
Price
20

25

35

45

Table B. Mode of Payment B
Net

0.2

0.4

0.6

0.8

1

10
11
16
15
16
15
25
26
13
35
36

6
9
32
11
14
30
21
24
26
31
34

0
7
48
5
12
45
15
22
39
25
32

-8
4
64
-3
9
60
7
19
52
17
29

- 18
0
80
- 13
5
75
-3
15
65
7
25

X seller
Y seller
Buyer
X seller
Y seller
Buyer
X seller
Y seller
Buyer
X seller
Y seller

11

22

33

44

55

Buyer

Actual Quality

0.2

0.4

0.6

0.8

1

Prix
X seller’s net payoff
Y seller’s net payoff
Buyer’s net payoff

20
10
11
16

20
6
9
32

25
5
12
45

35
7
19
52

45
7
25
55

Payoffs

Mode A: the buyer chooses a price and a desired quality
Then the seller chooses the actual quality.

Mode B: the seller chooses an actual quality
Then the corresponding price applies according to the
price schedule.

In each cell at the crossing of a price and a quality, the upper category (blue) corresponds to the X seller’s payoff. The medium category
(yellow) corresponds to the Y seller’s payoff and the third category (pink) indicates the buyer’s payoff.
These payoffs are net payoffs, after deduction of the production and quality costs for the seller and after taking the reselling price into
account and after deduction of the price for the buyer.
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