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a b s t r a c t
We investigate the inﬂuence of two popular compensation schemes on subjects’ inclination
to lie by adapting an experimental setup of Fischbacher and Heusi (2008). Lying turns out
to be more pronounced under team incentives than under individual piece-rates, which
highlights a fairly neglected feature of compensation schemes. Moreover, when disentangling different motives of the more pronounced unethical conduct under team incentives,
we ﬁnd that subjects tend to lie more under team incentives because they can diffuse their
responsibility, i.e., their deceptive acts cannot unambiguously be attributed to them individually. Our ﬁndings are robust even when controlling for individual difference variables.
In both compensation schemes subjects who are younger, male, high on Extraversion, and
high on Neuroticism tend to lie more.
Ó 2012 Elsevier B.V. All rights reserved.
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1. Introduction
Deception and lying is common in all kinds of social interaction (Bok, 1999; Feldman, 2009) and recently, this topic also
raised considerable interest in the experimental economics literature (Croson, 2005). In a simple and innovative die-rolling
game Fischbacher and Heusi (2008), henceforth F&H, for example, ﬁnd that people systematically over-report the true value
of a private die-roll when the reported number determines their individual pay. Interestingly, people seem not to exaggerate
their claims to the full extent what the authors call ‘incomplete lying’. This result is in line with the idea of ‘self-concept
maintenance’ investigated by Mazar, Amir, and Ariely (2008). They argue that lying to a small extent does not necessarily
require changing one’s self-image as an honest person. Gneezy (2005) investigates the role of consequences on the inclination of lying and ﬁnds that people deceive more often the higher the own proﬁt from lying and the lower the loss for the
deceived person (for an extension see Sutter, 2009). Schweitzer and Hsee (2002) point out that people tend to justify lying
more easily when other people beneﬁt from dishonest behavior. Following this argument, Wiltermuth (2011) shows that
⇑ Corresponding author. Tel.: +49 (0) 221 470 1848; fax: +49 (0) 221 470 1849.
1

E-mail address: bernd.irlenbusch@uni-koeln.de (B. Irlenbusch).
Tel.: +49 (0) 221 470 1848; fax: +49 (0) 221 470 1849.

0167-4870/$ - see front matter Ó 2012 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.joep.2012.10.011

2

J. Conrads et al. / Journal of Economic Psychology 34 (2013) 1–7

people are more likely to cheat when the beneﬁts of doing so are split with another person even if this other person is totally
unknown to the cheater. In a similar vain, Mazar and Aggarwal (2011) demonstrate that individuals who are primed in a
collectivist mindset more frequently behave unethically, i.e., offering bribes, as they feel less responsible for their own actions. Thus, deceit also seems to be psychologically easier because of diffusion of responsibility, i.e., the likelihood to deceive
increases when individual causal agency for unethical behavior is obscured (Bandura, 1991; Bandura, Barbaranelli, Caprara,
& Pastorelli, 1996).
In this paper we take an organizational perspective and look at the inﬂuence of different compensation schemes on
deceptive behavior and lying. Such a perspective is also taken by Cadsby, Song, and Tapon (2010) who employ an anagram
task and experimentally analyze the differences in cheating under piece-rate, target-based and tournament incentive
schemes. They ﬁnd that lying in terms of overclaimed words is most pronounced under the target-based system as targets
seem to encourage people to lie particularly if one is close to the target. By following up on their work in the current study
we compare lying behavior under the two probably most commonly observed incentive schemes in organizations, i.e., individual piece-rate compensation and team compensation schemes (Gibbons, 1998; Lazear & Gibbs, 2009). Ledford, Lawler,
and Mohrman (1995) for example show that more than 70% of major US ﬁrms use some form of team-based rewards. Using
data of a representative survey of German companies Berger, Herbertz, and Sliwka (2010) ﬁnd that performance-related pay
such as piece-rate compensation and team-based variable compensation are widespread. This suggests that the investigation
of potential deceptive behavior under these two compensation schemes is important.
We use a variant of the die-rolling game of F&H, which in their version resembles an individual piece-rate compensation scheme. We are able to conﬁrm F&H’s ﬁndings, i.e., people systematically lie but quite often they are reluctant to do
so to the full extent. Our team compensation scheme is modeled as a revenue sharing mechanism (for an earlier experimental study on revenue sharing see Nalbantian & Schotter, 1997). The production outputs of two agents are pooled and
each agent receives one half of a compensation unit for each unit of the joint production output. Comparing the marginal
incentives to lie under the two schemes reveals that under the team compensation scheme the marginal gain from lying,
i.e., the return from exaggerating the own production output by one unit, is only half of the marginal gain from lying under the individual piece-rate scheme. Assuming increasing marginal costs of lying this could lead one to assume that lying
should be more pronounced under the individual piece-rate scheme than under the team incentive scheme. On the other
hand, in the team incentive scheme lying is not exclusively beneﬁcial for oneself – as it is the case under the individual
compensation scheme – but it also beneﬁts the other agent in the team. Thus, an agent under a team incentive scheme
might be more able to justify such a white lie to herself compared to a lie under the individual scheme – after all she is
doing something ‘good’ for the other team member (see Wiltermuth, 2011). Moreover, lying under the team incentive
scheme might be psychologically easier because this compensation scheme promotes diffusion of one’s own responsibility,
i.e., tracing lies back to individual team members is more difﬁcult under team compensation compared to individual
compensation.
Extending upon our two main experimental treatments we additionally run a control treatment in order to explore potential motives of lying behavior under the two compensation schemes. Disentangling different motives behind deceptive
actions would shed some light on the effectiveness of intra-organizational arrangements to reduce lying behavior when distinct compensation incentives are present.
The discussed lines of reasoning point into different directions whether lying is more severe under an individual than a
team incentive scheme. Our experimental results suggest that lying is in fact more pronounced under the team incentives
than under the individual piece-rate scheme. We also ﬁnd diffusion of responsibility to be a stronger driving force for lying
in teams than the white lie justiﬁcation.
2. Experiment
Our experiment employed a simple one shot decision task closely resembling the baseline treatment of F&H. We ran
two waves of experimental sessions. The ﬁrst wave included our two main experimental treatments. Within each session
we randomly assigned subjects either to the piece-rate or the team based compensation scheme. The second wave consisted of a control treatment designed to investigate potential motives of lying behavior under each of the above compensation schemes.2 Due to the short nature of the task we followed the procedure of F&H in conducting the experiment after
several different other experiments. Experimental sessions were run in the laboratories of Bonn University and the University
of Cologne between August 2010 and August 2012 and involved 554 subjects (with a mean age of 24.55 and 51% being
female).
At the end of each experiment we asked subjects to ﬁll in a questionnaire for a statistical survey for which they would be
rewarded independently of the preceding experiment. The questionnaire contained questions about gender, age and personality measured by a 10-item Big-Five inventory covering the traits Openness, Conscientiousness, Extraversion, Agreeableness
and Neuroticism (Rammstedt & John, 2007).3 A separate instruction sheet explained that their pay would be based on ‘points’
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pi that were randomly determined, i.e., by rolling a standard 6-sided die. By introducing points that were interpreted as ‘random
production output’ we slightly adapted the setting of F&H. The reason was that we were particularly interested in investigating
lying under different compensation schemes.
In our two main experimental treatments it was explained to the subjects that the points pi of subject i resulted from the
number di shown on the die, i.e., pi = di, if di 2 {1, . . . , 5}. If a 6 was diced (di = 6), no points were earned (pi = 0). Subjects were
randomly assigned to the two treatments that differed in the way points, i.e., random production outputs, were translated
into payoffs pi. The ﬁrst main experimental treatment Individual closely resembled the baseline treatment in F&H, i.e., subjects were instructed that the payoff of agent i would be deﬁned as pi = pi. In the second main experimental treatment Team a
subject i was randomly and anonymously matched with a different subject j to form a team. Subjects were told that teammember i’s individual payoff would be deﬁned according to the following sharing rule: pi = 1/2 (pi + pj). Subjects also
learned that team-member j’s payoff would be exactly the same, i.e., pj = pi.
In our control treatment, Team-Mixed, we varied the subjects’ inﬂuence on the team member’s payoff. In this treatment
two types existed, a player i with individual compensation and a player j with team compensation. Subject i was randomly
and anonymously matched with a different subject j to form a team. Subject i was informed that her own payoff was determined according to the following rule: pi = 1/2 (pi + pc) with pc representing the output determined by a random die roll executed by the computer. It is important to note that the setting in Team differed from the individual compensation setting in
Team-Mixed. In the latter subject i’s payoff did not depend on subject j’s reported outcome. The payoff of player j with team
compensation in Team-Mixed was determined according to the following rule: pj = 1/2  (pi + pj). This payoff rule is similar to
the one applied in our treatment Team, however, subject j in Team-Mixed did not produce a positive externality for subject i.
Hence, the payoff of player i with individual compensation was determined by i’s own die roll and a random draw. The payoff
of player j with team compensation was determined by j’s own die roll and the roll of the player with individual compensation. Both team members were also informed about the compensation rule of the respective other team member. We designed the Team-Mixed treatment such that the marginal gains from lying for both player types were the same as the
marginal gains from lying in the Team treatment.
Subjects were asked to privately role the die in their cubicles and to jot down the appearing number on a sheet of paper
which was handed out to the subjects and collected afterwards.4 This procedure ensured that the experimenter was not able
to observe the truly diced numbers whatsoever and this was known to the subjects. Hence, subjects could easily lie about their
rolled number and consequently could secretly manipulate their payoff that was solely dependent on their reported production
output. After subjects had reported their production output they ﬁlled in the personality questionnaire which was administered
after the die roll. At the end of the sessions each subject k was privately paid pk which was calculated based on the reported
production output and the respective payoff rule. Each payoff unit was worth 1 €. It should be emphasized that we designed
the incentive schemes such that they were comparable with respect to two important characteristics. Firstly, the expected payoff of a subject was 2.5 € under all experimental treatments if one assumes that all subjects honestly reported their true numbers. Secondly, in our two main treatments Individual and Team, if all subjects behaved selﬁshly and maximally exaggerated
their numbers, they earned 5 €.
3. Hypotheses
We are primarily interested in whether agents are inclined to lie more under the individual piece rate or the team incentive scheme. As mentioned earlier two competing hypotheses are at hand. The ﬁrst one relates to the fact that the marginal
gain from lying is higher under the individual piece-rate scheme than under the team incentives. If we assume increasing
costs of lying we can derive our ﬁrst hypothesis.
Hypothesis 1. More lying is observed under the individual piece-rate incentive scheme than under the team incentive
scheme.
On the other hand, under the team incentive scheme a liar has the excuse that lying comes with doing something
good for the other member of the team, i.e., a lie is partly a white lie. Such an excuse is not available under the individual piece-rate incentive scheme. Furthermore, under the team incentive scheme subjects’ individual deceptive acts
are not unambiguously attributable to them individually. Due to this possible diffusion of responsibility of a seemingly
overreported payoff subjects might be more inclined to overreport. These considerations result in our second
hypothesis.
Hypothesis 2. More lying is observed under the team incentive scheme than under the individual piece-rate incentive
scheme.
To see which of the two hypotheses can be supported we have to turn to our data.
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Fig. 1. Relative frequency of reported production outputs in the three different treatments. The dashed line represents the expected true value of .16.

Table 1
Descriptive statistics.
Treatment

n

Team
Individual

132
156
130
136
389

Team-Mixed
F&H

Type

(I)
(T)

i
p

3.86
3.31⁄⁄⁄
3.36⁄⁄⁄
3.63
3.52

Reported production output pi (rel. frequencies)
0

1

2

3

4

5

.04
.08
.10
.04
.06

.05
.12
.05
.10
.07

.10
.08
.10
.11
.12

.08
.13
.18
.12
.13

.27+++
.26+++
.27+++
.24++
.27+++

.45+++
.31+++
.30+++
.40+++
.35+++

i is the average reported production output. (I) represents the player with individual compensation in Team-Mixed, (T) stands for the player with team
p
compensation in Team-Mixed. Stars show the signiﬁcance of a two-sided Mann–Whitney-U test (⁄ = 10%-level, ⁄⁄ = 5%-level, ⁄⁄⁄ = 1%-level) comparing the
distribution of reported production outputs with the treatment Team with the hypothesis that reported production outputs are equally distributed. Plus and
minus signs display the signiﬁcance of a one-sided binomial test indicating that the observed relative frequency is smaller (larger) than 16 ( (+) = 10%-level,
 ++
( ) = 5%-level,  (+++) = 1%-level).

4. Results
Our main results are summarized in Fig. 1 and in Table 1. In the ﬁgure we see the distribution of reported production
outputs in our treatments. Rolling fair dices should generate a uniform distribution of production outputs (dashed line),
i.e., every possible production output should come up with the same probability of 16 and an average actual production output
of 2.5.
The left side of Fig. 1 shows the results of our treatment Individual. For comparative reasons the white bars indicate the
results of the baseline treatment of F&H. Visual inspection already reveals that the results of our treatment Individual are
very similar to their results. Indeed, a Mann–Whitney-U-test (MWU-test) comparing the distribution of reported production
outputs between both treatments reveals that there is no statistically signiﬁcant difference (p = .224, two-sided). A comparison of the treatment Individual with the treatment Team – shown in the second panel of Fig. 1–provides insights regarding
our research question.
Observation 1. Reported production outputs are signiﬁcantly higher in treatment Team than in treatment Individual.
While subjects report on average 3.31 in treatment Individual, they report on average 3.86 in the treatment Team. Subjects
report signiﬁcantly higher production outputs in the treatment Team than in treatment Individual (MWU-test: p = .003, twosided).5 The observation that subjects are more inclined to lie under the team incentive scheme is also supported, when comparing the frequencies of the maximal possible exaggeration, i.e., a reported production output of 5.
5
F&H report an average of 3.52 in their baseline treatment. Also the distributions of numbers in F&H’s baseline treatment and in Team are signiﬁcantly
different (MWU-test: p = .022, two-sided).

5

J. Conrads et al. / Journal of Economic Psychology 34 (2013) 1–7
Table 2
Explaining reported production output pi.

Individual
Team-Mixed (I)
Team-Mixed (T)

(1)

(2)

(3)

0.550⁄⁄⁄
(0.18)
0.502⁄⁄⁄
(0.19)
0.239
(0.18)

0.502⁄⁄⁄
(0.18)
0.351⁄
(0.20)
0.165
(0.18)
0.392⁄⁄⁄
(0.14)
0.026⁄⁄
(0.01)

3.864⁄⁄⁄
(0.12)
554
0.020

4.654⁄⁄⁄
(0.35)
546
0.039

0.518⁄⁄⁄
(0.18)
0.369⁄
(0.20)
0.179
(0.18)
0.475⁄⁄⁄
(0.16)
0.016
(0.01)
0.062
(0.07)
0.115
(0.09)
0.183⁄⁄
(0.07)
0.177⁄⁄
(0.08)
3.646⁄⁄⁄
(0.59)
544
0.059

Female
Age
Openness
Conscientiousness
Extraversion
Neuroticism
Constant
Observations
R-squared

OLS-regression coefﬁcients (robust standard errors in parentheses), reference group: Team treatment;
we did not include the personality factor Agreeableness in the regressions since its scale reliability was
too low. The number of observations differs due to missing values. Individual, Team-Mixed (I) and
Team-Mixed (T) represent dummy variables for the respective treatments.
⁄
p < .1.
⁄⁄
p < .05.
⁄⁄⁄
p < .001.

Observation 2. A production output of 5 is reported more often in treatment Team than in Treatment Individual.
This observation is backed by a v2-test (p = .014, two-sided). In line with the ﬁndings of F&H we also observe that lying is
‘incomplete’ in our two treatments.
Observation 3. Incomplete lying is observed in both treatments, Team and Individual.
Support for this observation is shown in Table 1. The results indicate that in both treatments the frequencies of reported
production of 4 signiﬁcantly exceed the frequency that one would expect from honest subjects. While in both treatments 0, 1
and 2 are reported signiﬁcantly less often, only the frequency of the production output of 3 under individual incentives cannot be distinguished from the relative frequency of 16.
Observation 4. When investigating why lying is more pronounced in treatment Team than in treatment Individual the
argument of diffusion of responsibility is likely to have a stronger force than the ‘‘white lie’’ justiﬁcation.
To generate deeper insights into the underlying motives for the more pronounced lying in Team than in Individual we run
the control treatment Team-Mixed. One explanation for the increased lying in Team might be the justiﬁcation to do something good for the other team member. To investigate this white lie justiﬁcation we compare the players with team-compensation in Team-Mixed with the players in Team. Note that the reported production output of the player with teamcompensation in Team-Mixed has no impact on the other team member. Otherwise the two incentive situations are the same.
The average reported production output of players with team-compensation in Team-Mixed is statistically indistinguishable from players in Team (3.63 vs. 3.86, MWU-test: p = .186, two-sided). Since the output of the former compensation
scheme has no effect on the earnings of the other team member one would expect that players in the treatment Team report
higher outputs (compare our Hypothesis 2). Thus, it is not very likely that the pronounced lying in the treatment Team in
comparison to treatment Individual is mainly driven by the white lie justiﬁcation.6

6
Interestingly, our ﬁnding is different from the results reported by Wiltermuth (2011) who ﬁnds in a real-effort anagram task that people are more likely to
cheat when another person also beneﬁts from it. In line with our study Danilov, Biemann, Kring, and Sliwka (in press) investigate advice giving in an experiment
with ﬁnancial professionals. In general, they ﬁnd no difference in deceptive self-serving advice giving when professionals operate under team vs. individual
incentives. Only when professionals in a team have established social ties they tend to convey more self-serving advice which harms clients.
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Another explanation for the differences in lying in Individual and Team could be diffusion of responsibility. To test this we
compare behavior of players with individual compensation in Team-Mixed and behavior of players in Team. In the latter
treatment the individual responsibility for possible deceptive actions might be obscured.
The players with individual compensation in Team-Mixed report on average a signiﬁcantly smaller number than subjects
in Team (3.36 vs. 3.86, MWU-test: p = .004, two-sided). In both settings reported outputs have a positive effect on the other
team member’s earnings. The difference is that in Team it is less obvious who of the two team members actually lied. This is
not the case for the player with individual compensation in Team-Mixed. Thus, diffusion of responsibility seems to encourage
players in Team to lie more than players in Individual.7
In the following we will check the robustness of our main ﬁndings controlling for individual difference variables collected
after the die roll task. Relating gender, age and personality traits with (over) reported production outputs unveils some further interesting insights about potential determinants of lying behavior. In Table 2 we run a series of linear regression models to predict reported production outputs by stepwise including Treatments, Female, Age and Big-Five personality factors as
explanatory variables. In all three regression models treatment Team serves as a reference group. Models (1)–(3) show that
our main ﬁnding on the inﬂuence of team incentives on lying behavior (Observation 1) is quite robust. Furthermore, these
models underline that players under both individual incentive schemes report smaller numbers than players under the two
team incentives schemes. Thus, diffusion of responsibility seems to encourage players in Team to lie more than players in
Individual. Our ﬁnding is in line with Mazar and Aggarwal (2011), who have shown that in an interdependent setting individuals feel less responsible for their own actions and this mediates the likelihood to transgress.
We also ﬁnd that women and older subjects on average report signiﬁcantly lower production outputs than men and
younger subjects, respectively. These effects are also robust when controlling for the other variables (models (2) and (3)).
Moreover, when pooling the data of all three treatments we see that women report a production output of zero signiﬁcantly
more often than men (v2-test: p = .019, two-sided). Recall that reporting a zero is a strong indicator of honesty since it results
in a payoff of zero. There is an ongoing discussion on whether women tend to lie less than men when payoffs are at stake.
Some studies support the notion of the less lying female gender (Dreber & Johannesson, 2008; Ellingsen, Johannesson, Lilja, &
Zetterqvist, 2009; Pruckner & Sausgruber, 2008; Ross & Robertson, 2000). However, results from these studies do not always
turn out to be signiﬁcant and there are also studies which endorse that women lie more than men (Tyler & Feldman, 2004;
Tyler, Feldman, & Reichert, 2006) or that there are no differences in lying behavior among genders (Belot & Schröder, 2012;
Cadsby et al., 2010; DePaulo, Kashy, Kirkendol, Wyer, & Epstein, 1996; Lewis, 1993; Rowatt, Cunninghan, & Druen, 1998).
Our study is in line with the ﬁrst stream of literature.
Showing that age is negatively correlated with reported production outputs conﬁrms previous ﬁndings on the relationship between age and lying behavior (i.e., see Ross & Robertson, 2000). Given the small variance in age in our student sample
(SD = 4.9) we do not want to overemphasize this result but we consider it quite interesting that the standard result can already be conﬁrmed with our data.
To check for the inﬂuence of the Big-Five personality factors we included four of the ﬁve factors into our model. Scale
reliability is acceptable for Extraversion (Cronbach’s a = .69), Conscientiousness (.475), Neuroticism (.587), and Openness
(.559). For Agreeableness scale reliability is unacceptably low (.107); therefore, we refrain from using this factor in our
analysis.8 Model (3) shows that when controlling for Treatment, Female, and Age, Extraversion and Neuroticism positively predict reported production outputs. Our ﬁnding supports previous results that extravert individuals – who are seen as gregarious,
assertive, active, self-conscious, and excitement seeking and who like to participate in social interactions – are more inclined to
tell lies than introvert persons (Kashy & DePaulo, 1996; Rowatt et al., 1998). There might also be lies born out of insecurity;
people who have low self-consciousness and who are anxious may also choose to lie to appear more compliant and more motivated (c.f. Buss & Briggs, 1984; Kashy & DePaulo, 1996) – this inclination might be especially enhanced when those people can
disguise their lies. We ﬁnd support for this conjecture: Subjects scoring high in the Neuroticism domain report higher production outputs.
We conclude that team incentives really matter for honest conduct. Individual difference variables are also correlated
with subjects’ inclination to lie.
5. Concluding remarks
We investigate the inﬂuence of two widespread compensation schemes on agents’ inclination to lie. By employing a
simple experimental design introduced by Fischbacher and Heusi (2008) and controlling for individual difference variables
7
The behavior of the player with individual compensation in Team-Mixed offers another valuable insight: One might argue that subjects have a minimum
earnings goal that they want to reach by over-reporting production outputs and since the marginal gain from lying in Team is only half of that in Individual
cheating might be higher in Team. To test this claim we compare the reported production outputs of players with individual compensation from Team-Mixed
(marginal gain equal to 12) with those from Individual (marginal gain equal to 1). Note that in both treatments players cannot diffuse their responsibility, i.e.,
they do not beneﬁt from another player’s production output. We ﬁnd that players with individual compensation from Team-Mixed (3.36) do not report
signiﬁcantly higher outputs than those from Individual (3.31) (MWU-test: p = .959, two-sided). This is remarkable given the fact that players with individual
compensation from Team-Mixed even have an excuse to over-report because another player would beneﬁt from their lies. Thus, the motive of a minimum
earnings goal seems not to play a decisive role.
8
Rammstedt and John (2007) themselves point to a noticeable and substantial loss in reliability and validity in their 2-item Agreeableness scale as compared
to larger Big-Five personality measures like, e.g., NEO-PI-R or BFI-44 (see Rammstedt & John, 2007, p. 210).
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(Female, Age, and Big-Five personality traits) we ﬁnd that lying is prevalent under both schemes but more pronounced under
team incentives than individual piece-rates. This robust ﬁnding highlights a so far fairly neglected feature of compensation
schemes. It shows that organizations are well advised to be vigilant regarding potentially harming side-effects of compensation schemes, especially when agents can diffuse and displace their responsibility for unethical conduct. Our study shows
that besides beneﬁting others agents working under team incentives might be particularly prone to lying and deception because it is easier to hide individual wrongdoing under a team than an individual compensation scheme which makes it more
difﬁcult to pinpoint a liar in a team. Interestingly, this ﬁnding on the corruptive effect of a contingent responsibility shift
supports an argument raised by Fischbacher and Heusi (2008). In their seminal paper they show that many subjects do
not lie to the full extend, i.e., subjects report an outcome of 4 instead of 5 (see also Observation 3). The authors argue that
subjects know that honesty might be a favorable trait and if a 4 is assessed differently than a 5 in respect to honesty, it might
be reasonable not to lie to the full extent and to try to disguise the lie and appear honest. Similarly, players in our treatment
Team and players with team compensation in Team-Mixed might also see lying to be unethical but they are able to diffuse
their responsibility.
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