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About the external validity of laboratory 
experiments in tax compliance research

Experimente in der Steuerforschung
Eine kritische Diskussion der experimentellen Methodik zur Untersuchung 
des Steuerverhaltens

Der Einsatz von Laborexperimenten in der Steuer-

forschung wird häufig kritisiert, da die hohe interne 

Validität auch eine geringe externe Validität mit 

sich bringt. Ein Teil der Einwendungen betrifft die 

experimentelle Methodik als Ganzes, andere bezie-

hen sich auf spezifische Aspekte der Erforschung 

des Steuerzahlverhaltens im Labor. Im vorliegen-

den Beitrag wird diese Kritik zusammengefasst und 

soweit vorhanden werden empirische Prüfungen 

der Vorwürfe vorgestellt. Aus der bestehenden 

 Literatur können zwar erste vorsichtige Empfeh-

lungen für die experimentelle Praxis abgeleitet 

werden, im Gesamten wird aber ein dringender 

 Bedarf an systematischer Forschung zur externen 

Validität von Steuerexperimenten festgestellt. 

Zusammenfassung

Laboratory experiments are commonly applied in 

research on tax compliance. Their use is frequently 

criticized because the price for their high internal 

validity is low external validity. Whereas some of the 

concerns about this method apply to experimental 

methodology in general, others are specifically re-

lated to its application in tax compliance research. 

We provide a summary of the critique and a review 

of empirical research that has addressed these 

methodological issues. Although some cautious 

recommendations for experimental practice can be 

gleaned from existing studies, there is a strong 

need for more systematic research on the external 

validity of studying tax compliance in the lab.
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1. Introduction

Since Friedland, Maital, and Rutenberg (1978) pub-
lished their pioneering work, laboratory experi-
ments have become widespread in tax research. 
Experiments are a relatively cost-efficient way to 
study taxpayers’ behavior in situations that cannot 
be easily manipulated in the »real« world. The ex-
perimental method also allows researchers to con-
trol for confounding variables that are likely to 
affect behavior along with the variables of interest. 
But the high internal validity of the experimental 
method comes at the price of rather low external 
validity, which limits the generalizability of find-
ings. Accordingly, the use of the experimental ap-
proach in studying taxpayers’ behavior has fre-
quently been criticized by various authors. The 
goal of the present paper is to summarize this cri-
tique and to review empirical work on the meth-
odological issues in experimental tax research. 

2. Comparisons across research 

 methods 

Due to the clandestine nature of illegal behavior 
such as tax evasion, it is not easy to gather valid 
data on the phenomenon. Besides laboratory ex-
periments, the methods that have been applied to 
the issue of taxation are as diverse as the scientific 
disciplines that have addressed it. Field experiments 
(e. g., Slemrod/Blumenthal/Christian, 2001; Torgler, 
2013) may be considered the method of choice, but 
because such studies are costly and intrusive, they 
are not often conducted. Natural quasi-experiments 
(e. g., Torgler, 2003) are feasible only if comparable 
groups that differ on the variable of interest exist in 
the field. Archival data – for instance, from tax 
 audits or tax authorities’ measurement initiatives 

(e. g., Ali/Cecil/Knoblett, 2001; Clotfelter, 1983) – 
are hardly accessible. Such data are often available 
only in an aggregate form for groups of taxpayers 
rather than for individuals. Further, archival data 
typically cover a relatively small set of variables and 
are therefore useful for only a limited set of research 
questions. Self-reports on compliance behavior can 
easily be collected in interviews or surveys (e. g., 
Gërxhani, 2007; Muehlbacher/Kirchler, 2013) but 
are prone to socially desirable responses. A similar 
problem may confound findings from studies that 
are designed to elicit behavioral intentions in hypo-
thetical evasion scenarios without financial incen-
tives (e. g., Henderson/Kaplan, 2005; Muehlbacher/
Kirch ler/ Hoelzl/Ashby/Berti/Job/Kemp/Peterlik/ 
Roland-Levy/Waldherr, 2008). All methods in tax 
comp liance research have their advantages and 
disad vantages, and whether one is superior to the 
others largely depends on the research question to 
be answered.

Systematic research comparing the various 
methods has been scarce (e. g., Elffers/Robben/Hes-
sing, 1992; Elffers/Weigel/Hessing, 1987; Hite, 
1988), and only a few studies have compared ob-
servations from laboratory experiments to findings 
obtained by other methods. A notable exception is 
an extensive study by Elffers/Robben/Hessing 
(1992). The authors received assessments of income 
tax returns from the Dutch Tax Service done by tax 
inspectors during their regular work. To ensure the 
accuracy of the compliance status of each tax re-
turn, a second tax officer re-assessed the files, and 
three expert tax officers discussed potential dis-
crepancies between the two assessments until a 
consensus was reached. The taxpayers whose tax 
returns were re-assessed were contacted by a no-
tary who guaranteed anonymity and confidential-
ity. They were invited to complete a survey and to 
indicate whether they evaded taxes in the year of 

Tab. 1: Descriptive statistics and correlations from Elffers/Robben/Hessing, 1992

Tax officer classification Self-reports Behavior in experiment

Tax officer classification  –

Self-reports  .10 –

Behavior in experiment –.02 .02 –

Note. n = 120 except for the correlation between tax officer classification and self-reports, which includes a second subsample that 

did not participate in the experiment for a total of n = 209.

© Schäffer-Poeschel Verlag für Wirtschaft · Steuern · Recht GmbH



Stephan Muehlbacher/Erich Kirchler

DBW 76 (2016) 1 © Schäffer-Poeschel Verlag für Wirtschaft · Steuern · Recht GmbH 9

the re-assessed tax return. Half of the participants 
were also asked to participate in a tax evasion ex-
periment. This procedure allowed for comparisons 
to be made between the official classification, the 
self-reported behavior on the survey, and the com-
pliance behavior in the tax experiment. Table 1 
shows correlations between the three compliance 
measures. All correlations between assessed, ob-
served, and self-reported tax behavior were non-
significant and extremely low. Compliance behav-
ior as assessed by the tax officers was not associ-
ated with self-reported behavior on the survey or 
with participants’ behavior in the experiment.

However, not all comparisons of methodologi-
cal approaches are so disillusioning. Hite (1988) 
found a low but positive correlation between self-
reported compliance, compliance decisions in hy-
pothetical scenarios, and government-reported sta-
tistics. Regarding the experimental approach, Alm/
Bloom quist/McKee (2015) compared the behavior 
of subjects in the laboratory with data from »real« 
taxpayers obtained by the National Research Pro-
gram of North America’s Internal Revenue Service. 
By restricting the field data to taxpayers whose 
taxable income was not reported by a third party, 
the two data sets were guaranteed to share an im-
portant feature of the compliance decision: In both 
situations – the lab and the real world – the tax 
liabilities were self-reported. On average, partici-
pants in the experiments were slightly more honest 
in their income declarations than the real taxpay-
ers. Interestingly, in both samples, the distribution 
of compliance rates was bimodal with peaks at the 
upper and lower ends. This means that whereas the 
absolute compliance levels observed in experi-
ments should not be generalized to the real world, 
evasion strategies in the laboratory seem to be 
similar to those in a real-world setting: The major-
ity of taxpayers tend to be either completely honest 
or to evade the tax due as a whole, with a random 
distribution of evasion falling between the two ex-
tremes. 

Cummings and colleagues (Cummings/Marti-
nez-Vazquez/McKee/Torgler, 2009) collected sur-
vey data from the so-called Afrobarometer and 
conducted lab experiments to compare tax compli-
ance between Botswana and South Africa. Due to 
the diverse political history of these countries, the 
citizens’ respect for state and governmental insti-
tutions differs strongly, a difference that should 
also be reflected in the taxpaying culture. Analyses 

of self-reported evasion collected in the Afrobaro-
meter and results from identical laboratory experi-
ments conducted in both countries showed that 
compliance in Botswana was substantially higher 
than in South Africa. Hence, asking for self-reports 
on the survey yielded results that were similar to 
those from the experiments. Both methods seemed 
to be able to capture the social norms that pre-
vailed in the different cultures.

A review of empirical studies on the four para-
meters (probability of an audit, fine, income, and 
marginal tax rate) from the economic model on in-
come tax evasion allows for a further comparison 
of methods in tax compliance research (Kirch ler/
Muehl bacher/Kastlunger/Wahl, 2010).1 Table 2 shows 
a summary of findings achieved by various re-
search methods. The clearest effects on compliance 
were observed for audit probabilities and the tax 
rate. Experimental studies on these parameters 
yielded results that were similar to those from 
analyses of aggregate data on »real« taxpayers. 
Fine levels had either the intended effect or no ef-
fect at all, regardless of the method that was ap-
plied. Findings on income effects are as ambiguous 
as the outcomes that are predicted by the theoreti-
cal model (Allingham/Sandmo, 1972). Independent 
of the research method, a high income level was 
found to have a positive, negative, or no effect on 
compliance. Hence, the different methods applied 
in the empirical studies that were reviewed con-
verged with respect to the direction of the effects 
that were observed.

To summarize, the tax literature lacks system-
atic research on its methodology that would allow 
an evidence-based assessment of the external va-
lidity of tax experiments. The few exceptions that 
have directly compared different methodological 
approaches have produced puzzling results, rang-
ing from zero correlations between participants’ 
behavior in tax experiments and their actual be-
havior in the real world to concordant assessments 
of variables that have been hypothesized to affect 
compliance.

Many ideas have been discussed about what the 
limits for generalizing experimental results are and 
how to increase external validity. We review this 
critique in the following sections. 

1 See Blackwell (2010) for a meta-analysis of the effects of the 
standard economic model’s parameters observed in lab expe-
riments.
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3. Critique on tax experiments

Various authors have raised several issues that call 
into question the external validity of laboratory 
experiments in tax compliance research. In the fol-
lowing, the most frequent critique will be summa-
rized and classified into arguments that have not 
yet been addressed empirically and objections that 
have been evaluated by at least rudimentary em-
pirical research.

3.1. Potential weaknesses without systematic 

research 

The most general critique addresses the artificiality 
of the laboratory setting (e. g., Elffers/Weigel/Hess-
ing, 1987; Torgler, 2002). Experiments are designed 
to mimic the most important aspects of the rich con-

text in which tax compliance decisions are embed-
ded in real life. Naturally, the complexity of reality 
must be reduced to maximize an experiment’s inter-
nal validity. The argument about a level of realism 
that is too low may be countered by pointing out 
that the artificiality of the experimental environ-
ment should not matter as long as the experiment 
includes the important variables that induce the 
same psychological mechanisms that are produced 
in the real world. Webley and his colleagues (Web-
ley/Robben/Elffers/Hessing, 1991) provided the ana-
logy of a painter who emphasizes a distinct aspect 
of reality by neglecting or blurring other details that 
the artist considers to be less important. By reducing 
the less important aspects in the picture, the more 
important things become apparent. However, it is 
still necessary to identify the essential aspects of re-
ality that should be included in the experimental 
environment in order to induce realistic behavior.

Table 2: Summary of empirical findings obtained with different methods regarding the effects of income, tax rate, audits, and fines on 

compliance (frequencies from Kirchler/Muehlbacher/Kastlunger/Wahl, 2010)

Effect of income on compliance

Method Nr. of studies Negative Zero Positive

 Aggregate data 9 4 (44 %) 1 (11 %) 4 (44 %)

 Experiment 4 2 (50 %) 1 (25 %) 1 (25 %)

 Self-reports 6 2 (33 %) 3 (50 %) 1 (17 %)

Effect of tax rate on compliance

Negative Zero Positive

 Aggregate data 7 6 (86 %) 0 (0 %) 1 (14 %)

 Experiment 7 5 (71 %) 1 (14 %) 1 (14 %)

 Self-reports 2 1 (50 %) 1 (50 %) 0 (0 %)

Effect of audit probability on compliance

Negative Zero Positive

 Aggregate data 5 0 (0 %) 0 (0 %) 5 (100 %)

 Experiment 11 0 (0 %) 1 (9 %) 10 (91 %)

 Self-reports 3 0 (0 %) 2 (67 %) 1 (33 %)

Effect of fines on compliance

Negative Zero Positive

 Aggregate data 3 0 (0 %) 2 (67 %) 1 (33 %)

 Experiment 8 0 (0 %) 4 (50 %) 4 (50 %)

 Self-reports 1 0 (0 %) 1 (100 %) 0 (0 %)

Note. Frequencies indicate how often a positive, negative, or no effect of the particular factor was observed with the various methods. 
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The issue of artificiality also concerns the gener-
alizability of the experimental results. If conclu-
sions for the whole population of taxpayers need to 
be made, the researcher must determine whose real-
ity needs to be modeled in the lab. For instance, the 
task of self-declaring income in a typical tax ex-
periment is very similar to the situation faced by 
self-employed taxpayers but seems completely un-
realistic for employees whose income is reported to 
authorities by a third party. Further, in tax expe-
riments, a flat tax system seems to be standard, 
whereas many countries apply a progressive tax 
scheme. Progressive tax rates increase the complex-
ity of the system, may create fairness issues, and 
leave self-employed taxpayers uncertain about how 
much tax is actually due until the end of the fiscal 
year. The total annual income and therefore the 
 final tax rate can be determined only after the last 
earnings are made and the final costs are deducted. 
Another challenge for generalizability is that in the 
laboratory, it is common to provide objective audit 
probabilities, but in reality, such information is 
vague, authorities adjust the probability by behav-
ior, and taxpayers have to rely on subjective prob-
abilities in their decisions (Kirchler/Muehlbacher/
Kastlunger/Wahl, 2010; Torgler, 2002). 

Alm (2012) pointed out that participating in 
experiments is voluntary, which might introduce a 
bias in sample selection. A related aspect concerns 
remuneration for participating in the study. Gen-
erally, disciplines seem to differ in their views on 
financial incentives in experimentation (for a dis-
cussion, see Hertwig/Ortmann, 2001). Economists 
frequently emphasize the importance of incentiv-
izing decisions in experiments. Incentives should 
be linked to behavior and must be large enough to 
compensate for the time and effort of participating 
in the study (e. g., Alm, 1991). They provide a clear 
goal for participants’ performance, and their value 
does not satiate over the course of an experiment. 
In a review of the experimental literature on judg-
ment and decision making, less variability in the 
data and decisions that were closer to the theo-
retical predictions were found when the choices in 
the experiments were incentivized (Hertwig/Ort-
mann, 2001). Psychologists, on the other hand, 
often voice the criticism that monetary incentives 
would crowd out participants’ intrinsic motivation 
(for a review, see Deci/Koestner/Ryan, 1999). This 
could also be true for the motivations behind tax-
paying behavior in the lab. If remuneration for 

participating in tax experiments depends on par-
ticipants’ behavior in the experiment, taxes might 
be evaded solely due to the extrinsic motive to 
earn money. Whereas cheating in the lab is some-
what artificial (and therefore the psychological 
costs of evasion are low), the money paid for such 
behavior is real. On the other hand, tax honesty 
observed in the absence of monetary incentives 
may be considered hypocritical because evading 
taxes would yield only a fictitious gain. These 
considerations about the pros and cons of mone-
tary incentives should be kept in mind when inter-
preting and generalizing experimental data. Mo-
tives in the real world for (not) paying taxes differ 
widely (Braithwaite, 2003; Kirchler/Hoelzl/Wahl, 
2008), and whether an effect that is observed un-
der a particular motivation holds for the general 
population seems questionable.

An important question seems to be what par-
ticular behavior should be observed when speaking 
of tax compliance. A point that is sometimes 
brought up by practitioners is that in real life, the 
evasion of value added tax is the biggest problem. 
Most studies are concerned with income tax eva-
sion instead. It is unclear whether income tax eva-
sion is driven by the same factors that drive eva-
sion of the VAT (Webley/Ashby, 2010). Further, 
Elffers and colleagues (Elffers/Weigel/Hessing, 
1987) remarked that taxpayers in the real world 
evade in many ways. To reduce the tax burden, 
they underreport their income, exaggerate deduc-
tions, or avoid taxes by exploiting loopholes in the 
law. Typically, (not only experimental) studies fo-
cus on only one of these behaviors, but most of 
them speak of »tax compliance.« 

Webley and colleagues (Webley/Robben/Elffers/
Hessing, 1991) brought up the issues of experi-
menter effects and social desirability in experi-
ments. Participants might tend to show the desired 
behavior when they know they are being observed – 
a concern that is definitely true in all areas of ex-
perimental research. For instance, generosity in the 
dictator game decreases with the social distance 
between the participants and the experimenter 
(Hoffman/McCabe/Smith, 1996). Considering the 
interdisciplinary nature of tax research, it would be 
particularly problematic if the behavior that par-
ticipants consider desirable depends on how they 
perceive the experimenter. Students in economics, 
for instance, act more selfishly in public goods ex-
periments than students from other disciplines 
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(Marwell/Ames, 1981). This might be due to train-
ing or to self-selection effects. However, the obser-
vation could also be due to an experimenter effect. 
If the experimenter is an economist, participants 
might tend to show their knowledge about finding 
the right strategy for maximizing profits; if the ex-
perimenter is from psychology,  participants might 
prefer to present themselves as advocates for the 
various theories about justice.  Although this exem-
plification was hypothetical only, in tax research, 
such differential experimenter effects would mean 
that participants’ behavior in the laboratory will 
depend on their training, the variables being ma-
nipulated, and the scientific discipline of the re-
search team conducting the study. Clearly, system-
atic research on experimenter effects in tax experi-
ments is needed.  

Surely there are further examples of the aspects 
of reality that are usually neglected when studying 
tax behavior in the lab. For instance, Torgler (2002) 
discussed the absence of severe sanctions such as 
jail or social blaming in the lab, the role of demo-
cratic participation through voice or voting, and 
the problem of capturing the dynamic process of 
paying taxes in an experiment that lasts for only a 
few rounds. More research and a consensus on ap-
propriate designs in the scientific community are 
definitely necessary. For now, researchers should 
at least keep in mind the many pitfalls of experi-
mental tax research when interpreting their obser-
vations. Luckily, some of the critiques on tax ex-
periments have been addressed in empirical studies; 
these will be reviewed in the next section. 

3.2. Potential weaknesses previously addressed 

by empirical research

Relatively few studies have systematically addressed 
the specific methodological issues of experimenta-
tion in tax research. They have addressed the criti-
cism of the gambling-like character of tax experi-
ments and that paying taxes in the lab serves no 
purpose. Some studies have compared different 
subject pools because – as in other fields – experi-
mental tax research is typically based on student 
samples that lack experience in taxpaying. Further 
concerns that are based on empirical observations 
are related to the impact of receiving a windfall 
income in experiments and the temporal aspects of 
the compliance decision.

3.2.1. Gambling-like character of tax experiments

Several authors have criticized the gambling-like 
character of tax experiments and have pointed out 
that important determinants of honesty (e. g., moral 
considerations) could play a subordinate role in the 
laboratory (e. g., Elffers/Weigel/ Hessing, 1987; Kirch-
ler/ Muehlbacher/Kastlunger/Wahl, 2010). What if 
par ticipants in the laboratory act as if they were in 
a casino? Another concern was reported by Baldry 
(personal communication, as cited in Webley/Rob-
ben/Elffers/Hessing, 1991). He pointed out that if 
par ticipants perceive the experiment as a game, 
they might engage in competition against each 
other instead of »playing« against authorities. To 
avoid giving participants the impression that they 
are participating in a game, Torgler (2002) advises 
that participants be instructed to complete a tax 
report rather than to maximize their income.

Several empirical studies have compared deci-
sions embedded in a tax-related context with 
choices in a tax-neutral context or in abstract lot-
teries. Whereas Alm and colleagues (Alm/McClel-
land/Schulze, 1992) observed similar compliance 
rates regardless of whether »tax language« (taxes, 
audit, reported income, penalty) or »neutral lan-
guage« (payment, check, disclosed money, short-
fall) was used in the instructions, Baldry (1986) 
reported higher compliance when choices were 
made in a tax context than in a neutral setting. 
Also Choo/Fonseca/Myles (2014) found higher 
com pliance when experiments were framed as in-
volving taxes than when they were presented in a 
neutral context. Cadsby/Maynes/Trivedi (2006) 
manipulated whether the experimental instructions 
emphasized that correct payments were expected 
from participants or whether participants were in-
vited to decide if they wanted to gamble. Compli-
ance was considerably higher in the former than in 
the latter condition. Further, emphasizing the ex-
pectation of honesty ruled out the impact of audits 
and fines on compliance. Durham and colleagues 
(Durham/Manly/Ritsema, 2014) found a complex 
three-way interaction between the source of in-
come (endowed vs. earned), level of income, and 
whether payments were framed as taxes or as a 
market fee that had to be paid. Whereas higher 
 income was related to higher compliance in all 
other treatments, the opposite was true in the 
 tax-framed condition when income had to be 
earned. 
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Mittone (2006) observed similar choices for re-
porting decisions in a tax setting and in abstract 
lotteries with the same expected values. However, 
in the first 16 periods out of a total of 60 periods, 
risk taking was more pronounced in lottery choices 
than in tax-compliance decisions. He attributed 
this finding to the fact that the whole sample had 
experienced at least one audit (or had lost one of 
the lotteries) at this point in time. Receiving the 
feedback that one had lost after gambling seemed 
to affect only choices in the lottery context but not 
in the tax-compliance setting. 

A further study on the effect of context on risk 
taking was conducted by Wartick/Madeo/Vines 
(1999). Participants were told that the purpose of 
the research was either to learn about economic 
decision making or to learn about tax-reporting 
decisions. In one experimental condition, the task 
for the subjects was to allocate income between a 
risk-free account on which a 30 % commission 
had to be paid and a risky account for which a die 
decided whether no or a 60 % commission was 
due. In the other experimental condition, the same 
task was framed as a tax-reporting decision with 
the risk of an audit. Interestingly, the effect of 
context depended on the age of the participants. 
Whereas participants under the age of 25 made 
their decisions regardless of context, older parti-
cipants were more risk-averse (i. e., compliant) in 
the tax context. The authors argued that the con-
textual cues about taxpaying could have triggered 
role playing and that due to their experience, the 
older participants were more likely to access men-
tal scripts for tax behavior. 

It seems that using tax-related terminology in 
experiments affects participants’ behavior, and the 
task of reporting taxes in the lab is not simply per-
ceived as a gamble. However, little is known about 
potential interactions with personal characteristics 
such as experience in paying taxes and with other 
parameters of the experiment such as audit rates 
and fines. Also unclear is the number of cues that 
are necessary to evoke realistic behavior while 
maximizing control over potentially triggered 
mental scripts. 

3.2.2. Tax money in the lab is wasted

An important difference between the real world 
and the laboratory lies in issues of exchange fair-

ness. In reality, paying taxes may be perceived as 
an investment in public goods, whereas in a ty-
pical tax experiment, tax payments are meaning-
less  because they are »lost« to the experimenter 
(e. g., Alm/Jackson/McKee, 1992; Alm/McClelland/ 
Schulze, 1992; Kirchler/Muehlbacher/Kastlunger/
Wahl, 2010; Mittone, 2006). Several studies have 
implemented a mechanism by which tax payments 
are redistributed to the participants. By doing so, 
the task of paying taxes changes from an indi-
vidual decision under risk into a decision about 
cooperation in a social dilemma situation (Dawes, 
1980).

In an experiment by Mittone (2006), the tax 
money that was collected was redistributed equally 
to each participant regardless of how much he or 
she had contributed. Across all 60 periods, 72 % of 
the tax reports were identified as completely hon-
est in the condition with redistribution, whereas 
the rate was 47 % in a control condition. In similar 
experiments, the sum of the tax payments was 
multiplied by some factor before it was redistrib-
uted to the group of participants in the session. 
Doubling the collected tax payments increased the 
average compliance rates from 44 % to 54 %, and 
multiplying the sum by a factor of 6 further in-
creased compliance to 59 % (Alm/Jackson/McKee, 
1992; Alm/McClelland/Schulze, 1992). In another 
experiment by Alm and colleagues (Alm/Sanchez/
de Juan, 1995), the provision of tax-financed pub-
lic goods had no effect.

A crucial aspect of paying taxes seems to lie in 
the use of the tax money. Payments in a typical 
tax experiment are meaningless, and participants 
might have the perception that their money is 
»wasted.« Introducing a redistribution mechanism 
to the experimental environment strongly affects 
compliance and might bring into play further de-
terminants of tax behavior. If participants benefit 
from what others contribute to the public good, 
their behavior is likely to be affected by social 
norms (Wenzel, 2004), their trust in other taxpay-
ers’ willingness to pay, and the power of authori-
ties to protect the community from non-coopera-
tors (Alm/Kirchler/Muehlbacher, 2012). Further, 
although the role of group size for the provision of 
public goods has long been acknowledged in so-
cial dilemma research (Kopelman/Weber/Messick, 
2002), the previously studied groups were rather 
small (5–8 participants), and tax compliance in 
larger groups has not been studied yet.
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3.2.3. Student samples

As in all other disciplines, students seem to be 
overrepresented as participants of tax experiments. 
The practice of using students has often been called 
into question, particularly in the study of tax be-
havior (Alm, 2012; Torgler, 2002; Webley/Robben/
Elffers/Hessing, 1991). Students are younger than 
the average taxpayer, typically have a higher IQ, 
and come from wealthier families (Torgler, 2007). 
In general, students are a relatively homogenous 
group, and it is unclear whether their behavior is 
generalizable to the whole population (Hite, 1988). 
Further, the role of academic training in students’ 
behavior in experiments is unclear. The partici-
pants’ area of study could make a difference. Also 
frequently mentioned is students’ lack of experi-
ence in paying taxes. With experience, taxpayers 
may internalize the social norms of their occupa-
tional group (Ashby/Webley/Haslam, 2009; Wen-
zel, 2004), and their perceptions of tax obligations 
and of authorities seem to change (Kirchler, 1999). 
Whether lack of experience with tax issues is a 
problem for experimentation largely depends on 
the research question. For some issues, naïve sub-
jects might also be advantageous.

An empirical study by Wartick and colleagues 
(Wartick/Madeo/Vines, 1999) that allowed for a 
comparison to be made between students’ behavior 
in tax experiments and that of employees was al-
ready mentioned in the section about context ef-
fects. Participants in this experiment were recruited 
from among students and university staff members 
and thus were quite diverse in their experience 
with taxes. Older and presumably more experi-
enced participants made riskier choices when the 
experimental task was framed as an economic in-
vestment decision than when it was described as a 
tax-reporting decision. For younger participants, 
the decision context made no difference. Alm/
Bloomquist/McKee (2013) also compared student 
subjects with university staff members. Although 
the two subject pools differed in their absolute lev-
els of compliance, the effects of the experimental 
treatments were the same in the two groups. Wahl/
Kastlunger/Kirchler (2010) studied the roles of trust 
and power in tax compliance and reported similar 
findings obtained between a student sample in the 
first experiment and self-employed participants in 
the second. Cause for concern gives a recent study 
by Choo/Fonseca/Myles (2014) comparing students 

with employed and self-employed participants: As 
in the previous experiments, the students were less 
compliant than the other two groups. They also 
 reacted more strongly to the manipulations in the 
experiment (e. g., the fine rate or whether detailed 
information about the probability of an audit was 
provided). Further, students exhibited a stronger 
bomb crater effect (cf. Mittone, 2006) than other 
participants (i. e., a drop in compliance after an 
 audit occurred). The interaction effects observed in 
this study raise serious doubts about the generaliz-
ability of research that relies solely on student 
samples.

In sum, it seems that students act differently in 
tax experiments than the average taxpayer. It is 
particularly problematic if they react differently to 
the parameters that are manipulated in the study, 
as reported by two of the empirical studies compar-
ing different groups of subjects. However, the use 
of students as subjects in experimentation most 
likely will continue due to their availability and 
willingness to participate in research. As men-
tioned before, for some research questions, their 
greenness might also be advantageous. 

3.2.4. Windfall income

A potential limitation of the experimental method 
in general is that income in experiments is typi-
cally a windfall gain (Arkes/Joyner/Pezzo/Nash/
Siegel-Jacobs/Stone, 1994), whereas in reality, mo-
ney has to be earned with some degree of effort. 
Source of income has been shown to affect deci-
sions in several experimental paradigms such as 
the ultimatum game (Ruffle, 1998), the dictator 
game (Cherry/Frykblom/Shogren, 2002), and the 
public goods game (Muehlbacher/Kirchler, 2009). 
Participants usually tend to be less cooperative 
when their endowments are earned rather than 
provided by the experimenter. For tax compliance, 
however, the opposite seems to be true. In a tax 
experiment, non-cooperation means taking the 
risk of paying a fine in the case of an audit, and 
according to the »reverse« sunk cost effect (Zeelen-
berg/van Dijk, 1997), when a great deal of effort is 
invested into earning one’s income, one tends to 
make risk-averse choices. In a laboratory experi-
ment by Kirchler and colleagues (Kirchler/Muehl-
bacher/Hoelzl/Webley, 2009), participants either 
earned their income (e. g., by completing items from 
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an intelligence test) or they obtained their income 
without much effort. In line with the »reverse« sunk 
cost effect, tax compliance was higher in the high-
effort condition, and evasion occurred more often 
when the income was obtained without much 
 effort. Similar results were found with a different 
method when scenarios on a questionnaire de-
scribed the income to be declared as achieved 
by either hard work or low effort (Muehlbacher/
Kirchler, 2008; Muehlbacher/Kirchler/Hoelzl/Ashby/ 
Berti/Job/Kemp/Peterlik/Roland-Levy/Waldherr, 
2008). Bühren/Kundt (2013) reported the opposite 
finding. In their study, tax cheating was more 
likely when effort was high. Participants in Choo/
Fonseca/Myles’ (2014) study earned income in ac-
cordance with their performance in a working task. 
Hence, income was achieved through a mixture of 
effort and skill. While higher income was related to 
higher compliance, wealth that accumulated over 
experimental periods was negatively related to 
compliance. No main effect of income source was 
found by Durham and colleagues (Durham/Manly/
Ritsema, 2014), but they observed an interaction 
between effort and income level. Boylan/Sprinkle 
(2001) reported an interaction between tax rate 
and income source. Participants in their experi-
ment reacted more strongly to different tax rates 
when their income was earned rather than pro-
vided by the experimenters. 

For tax behavior, it seems to matter whether in-
come was earned by hard and effortful work. As 
Zeelenberg/van Dijk (1997) put it, sometimes »too 
much [has been] invested to gamble« (p. 689). 
Hence, in experimental tax research, it seems ad-
visable to let participants work for their experi-
mental income. Particularly in multi-trial experi-
ments, introducing working tasks between the tax 
reporting phases offers the additional advantage of 
breaking up the monotony of completing tax re-
ports again and again.  

3.2.5. Temporal aspects of compliance 

The decision to evade taxes in the real world may 
be conceptualized as an inter-temporal choice be-
tween the options of accepting a sure loss now or 
taking the risk of evasion and probably paying a 
fine at some point in the future. In most countries, 
the timespan in which a tax audit may occur is 
large; in Austria, for example, it can take up to 

7 years for taxpayers to know whether their tax 
returns are being checked. On the one hand, the 
temporal spacing between the compliance decision 
and its potential consequences could lead to a dis-
counting of the uncertain fine because it is so far 
in the future. This would reduce the deterring ef-
fects of sanctions. On the other hand, anticipating 
the uneasy feeling of waiting for a potential audit 
may also increase compliance. Empirical evidence 
has shown a preference for facing unpleasant 
events such as a painful tooth surgery immediately 
to avoid the dread of waiting for it (Loewenstein, 
1987). In a tax-compliance decision, the simplest 
strategy for avoiding the fear of being caught 
while waiting for a potential audit is to file an hon-
est tax return. The effect of the temporal distance 
between the compliance decision and the resolu-
tion of uncertainty of whether an audit will take 
place was tested in an experiment by Muehlbacher 
and colleagues (Muehlbacher/Mittone/Kastlunger/
Kirchler, 2012). By solving crossword puzzles, par-
ticipants earned a gross income of 20 Euro, which 
was taxed at a rate of 30 %. Participants were in-
structed to put the amount of taxes they wanted to 
pay in an envelope and hand it to the experimenter. 
In a control condition, immediately after receiving 
the envelope, the experimenter rolled a die to de-
cide whether it would be opened. Hence, as in typ-
ical tax experiments, participants received imme-
diate feedback about whether their tax payment 
was checked. In another condition, however, par-
ticipants had to wait for this uncertainty to be re-
solved. They were required to come back to the 
laboratory after three weeks; at this point, the die 
was thrown and if they had evaded their taxes, 
they had to pay their penalty. Evasion was much 
higher in the condition with immediate feedback 
than in the condition where three weeks passed 
 until participants were informed about whether 
an audit would take place. Kogler, Mittone, and 
Kirchler (submitted manuscript) conducted a simi-
lar experiment with multiple periods. In one condi-
tion, participants received feedback about whether 
an audit would occur after each period, and in an-
other condition, they completed their tax reports 
without immediate feedback. Instead, in this group, 
a summary was provided at the end of the experi-
ment showing which periods were audited and 
whether a fine had to be paid. Again, tax compli-
ance was lower in the condition with immediate 
feedback. 
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A slightly different temporal facet of the report-
ing decision was studied in an experiment by Cadsby 
and colleagues (Cadsby/Maynes/Trivedi, 2006). Par-
ticipants in one treatment were allowed to consider 
their tax reporting decision for one week before the 
tax payments were collected. Compliance was sub-
stantially lower compared to a control condition in 
which taxes were paid immediately.

Before the significance of temporal aspects in 
tax reporting can be assessed, further studies are 
needed to replicate the scarce empirical evidence 
that has been reported so far, and more impor-
tantly, studies are needed to explore potential in-
teractions with the variables of interest in the ex-
periment. 

4. Conclusions

Tax behavior is a complex issue, and all methods 
available for research have their own disadvan-
tages. Identifying the appropriate methodological 
approach largely depends on the particular re-
search question. Laboratory experiments are often 
the only option that can be used to manipulate 
specific variables or to observe a certain behavior 
under controlled conditions. They allow individual 
choices to be studied rather than their aggregate, 
have high internal validity, and thus also enable 
researchers to determine causality. 

However, little is known about the external va-
lidity of experiments in tax compliance research. 
Although its application in this field has often been 
criticized, only a few empirical studies have di-
rectly addressed problems with the generalizability 
of experimental results. The growth of research ad-
dressing methodological issues has been slow, and 
the concerns brought up in a similar review more 
than a decade ago (Torgler, 2002) have remained 
largely the same. More research on the external va-
lidity of tax experiments is needed. The essential 
cues for the framing of the reporting decision in an 
experiment need to be determined to ensure that 
the same psychological mechanisms that drive tax 
behavior in the real world are induced in experi-
ments. 

All of the issues discussed here would be of mi-
nor importance if changing the criticized aspects of 
the experimental environment would simply shift 
tax compliance in one or the other direction. It 
would be more problematic if certain features of the 

design were to interact with the variables of interest 
in the study. Such interactional effects would create 
severe limitations in interpreting experimental re-
sults. Hence, methodological research should not 
only explore the main effects of altering the ex-
perimental environment but should also test for po-
tential interactions with parameters that are com-
monly known to affect compliance such as the 
probability of an audit or the tax rate. If a specific 
experimental setting allows observations made 
with non-experimental research methods to be rep-
licated, this would – at least to some degree – indi-
cate the external validity of the respective design.

From the few empirical studies conducted so 
far, conclusions for experimental practice can be 
drawn only cautiously. (i) It seems advisable for 
researchers to use tax-framing rather than »neu-
tral« language and to avoid instructing participants 
to maximize their income. Compliance in a tax set-
ting seems to be higher than risk-taking rates in 
a pure gambling context, and the experimental 
framing was observed to interact with other vari-
ables such as participants’ age and audit probabili-
ties. (ii) To increase the realism of the simulated 
environment, the collected tax money should be 
redistributed in some way to the participants. This 
may slightly complicate the experimental proce-
dure, but introducing a public good financed by 
the tax payments changes the compliance decision 
from an individual decision under risk to a more 
realistic coordination problem with authorities and 
the community. Whereas taking the risk of evading 
taxes might be affected by audit probabilities and 
fines, cooperation with other taxpayers could also 
depend on different factors such as social norms or 
trust. (iii) Another recommendation for experimen-
tation is to allow participants to earn their income 
by engaging in some task (e. g., by playing trivia 
games or solving crosswords). Windfall money 
seems to be treated differently than earned income. 
Moreover, source of income was found to interact 
with the essential parameters of the experimental 
design such as levels of income and the tax rate. 
Further, completing tasks between the taxpaying 
phases of an experiment offers participants a little 
variety in the experimental session. (iv) Regarding 
the subject pool, in theory, student participants 
should be avoided whenever possible, in particular 
when the goal is to generalize the results to expe-
rienced taxpayers. However, assuming that the use 
of students as subjects will continue for practical 
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reasons, further research should more systemati-
cally explore the limitations of relying on student 
samples.   

If more studies would directly address methodo-
logical issues, this would help to improve the de-
sign and increase the external validity of tax com-
pliance experiments. But is it desirable to reach a 
consensus in the tax research community with re-
gard to a standard design for tax compliance ex-
periments? At the moment, the most basic elements 
are operationalized differently in each study. Even 
the measurement of compliance – the dependent 
variable – is quite diverse. In an experiment by 
Mittone (2006), participants’ task was to indicate 
the amount of taxes they wanted to pay. In another 
experiment conducted by Torgler (2007), partici-
pants had to report the amount of income they 
wanted to declare. The first situation emphasizes 
losses from taxpaying more than the latter, a dif-
ference that could potentially affect participants’ 
compliance. Given the variety of designs, an evi-
dence-based discussion about the essential features 
of the experimental environment could improve 
the overall validity of results and would enhance 
the comparability of observations across studies 
conducted by different research teams. A »tax 
game« could be defined with suggestions regard-
ing, for instance, the level of income, the informa-
tion provided about the probability of being au-
dited, or penalties for evasion. On the other hand, 
a strict specification as is common in other areas of 
experimentation – where, for instance, the rules for 
an ultimatum game or a public goods game are 
normally not changed without good reason – may 
not be possible for a topic as broad as tax behavior. 
Even the manner in which such features as basic as 
the dependent variable are operationalized (e. g., 
whether non-compliance can be shown solely by 
underreporting income or also by exaggerating de-
ductions) largely depends on the research question. 
Further, it can be argued that heterogeneity in ex-
perimental designs is advantageous as it allows for 
replications in different settings and that the »best« 
design will evolve and survive automatically over 
time. Hence, the ideal of a standardized »tax game« 
should probably be lowered to the goal of defining 
»dos« and »don’ts« for good experimental practice 
in tax compliance research.

In general, experimental research is undertaken 
for different purposes. Roth (1995) established a 
classification regarding the underlying research 

 rationale. »Speaking to theorists« describes a set of 
experiments that provide empirical feedback for 
theorists by setting an experimental environment 
based on the parameters of a given theory. »Search-
ing for facts« refers to the exploration of variables 
about which little theoretical background is given. 
By replicating and accumulating empirical obser-
vations, such experiments may lead to the formu-
lation of new theories. As Torgler (2002) stated, 
most tax compliance experiments fall into these 
two categories. The motivation behind a third set 
of experiments is described as »whispering into the 
ears of princes.« Their design tries to mimic impor-
tant aspects of real-life situations to provide evi-
dence-based arguments for policy makers. Consid-
ering the concerns about external validity that are 
raised in this review, it seems reasonable to verify 
experimental findings by replication through other 
methods before »whispering into the ears of 
princes.« However, for some research questions, 
experiments are the only option for empirical clar-
ification. For instance, in studies on tax amnesties 
(Alm/McKee/Beck, 1990; Torgler/Schaltegger, 2005), 
the experimental method was chosen because »[f]
ield data simply do not exist to examine the long 
run effects of an amnesty« (Alm/McKee/Beck, 
1990, p. 23). Hence, experiments were the only 
way to keep up the dialogue between researchers 
and policy makers. 

The popularity and acceptance of lab experi-
ments as a method for empirically studying tax 
compliance has increased. Their widespread use 
and the lack of alternatives for some research pro-
jects call for more systematic research on the ex-
ternal validity of experimental observations. Until 
more evidence has been gathered, results obtained 
in the lab should be interpreted with care and – 
whenever possible – replicated with other empirical 
methods.
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