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Abstract
We experimentally analyze three anti-tax-evasion mechanisms: (1) prefilling of 
deductions in tax returns, (2) restricting tax evasion opportunities by either disallow-
ing or (3) limiting the deductibility of expenditures. We find that prefilling compared 
to blank forms reduces tax evasion. Cutting the number of tax evasion opportunities 
by disallowing the deductibility of expenditure items is an ineffective mechanism 
to combat tax evasion as individuals shift their tax evasion activities from the disal-
lowed item to other non-restricted items. In contrast, our results suggest that just 
limiting the deductibility of expenditures avoids this evasion-shift-effect.
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1 Introduction

Tax evasion continues to be a serious problem in society and rising media coverage 
of evasion scandals heightens the urgency to act. Initiated by the seminal papers 
of Becker (1968), Allingham and Sandmo (1972) and Yitzhaki (1974), a variety of 
papers have studied tax evasion and dishonest behavior.1 Researchers focused pri-
marily on tax evasion of income/earnings although overreporting of deductions 
might be the only possibility to evade taxes for many people (such as typical wage 
earners) due to third party income reporting. Consequently, deductions are rather 
underrepresented in tax compliance literature in view of their importance. In our 
study, we therefore focus on deductions, in particular on how individuals report 
expenditures in a tax return. We examine the influence of three mechanisms applied 
to combat tax evasion behavior: (1) prefilling of deductions in tax returns, (2) 
restricting tax evasion opportunities by either disallowing the deductibility of expen-
ditures or (3) limiting the deductibility of expenditures. For our purpose, we run an 
experiment in a controlled environment and analyze expenditure items that are sub-
stantial in real life.

Nowadays, taxpayers often start their tax declarations with tax returns in which 
income and/or deduction items are already prefilled. On the one hand, automatic 
data exchanges between the tax authority and employers, social insurance agen-
cies and banks allow tax returns to be prefilled (third party reporting). On the other 
hand, electronic tax declaration programs (e-filing services) usually carry over the 
previous year’s values to the subsequent year (which assists taxpayers at least as an 
orientation aid) and therefore prefill the current tax return with last year’s numbers 
(e.g., deductions, expenditures, salary, tax credits). A prefilled tax return supports 
taxpayers to file a legally accurate tax return (Goolsbee 2006; Klun 2009; Evans and 
Tran-Nam 2010; OECD 2017). However, literature provides only little and mixed 
evidence regarding the effects of prefilling on tax compliance (see Sect. 2.1). Prefill-
ing of deductions in tax returns is likely to affect the monetary costs associated with 
tax evasion especially due to a higher (perceived) detection probability of tax fraud 
in case of third party reporting. As the tax compliance literature already provides 
robust results that a higher detection probability has a positive impact on tax compli-
ance (Torgler 2002), we focus on the non-monetary and more psychological con-
sequences of prefilling in our study. We therefore ensure that all monetary aspects 
such as tax rate, detection probability, and penalties are kept constant. Finally, our 
data shows that the prefilling of deductions compared to blank forms reduces tax 
evasion significantly. This highlights the importance of the non-monetary conse-
quences of prefilled tax returns and provides evidence that prefilling of deductions is 
an effective mechanism to enhance tax compliance.

To combat tax evasion, policy makers frequently restrict tax evasion opportu-
nities—either by disallowing or limiting the deductibility of expenditures. Dis-
allowing the deductibility cuts the number of opportunities to evade taxes. Many 

1 See Andreoni et al. (1998), Torgler (2002), Hofmann et al. (2008), Alm (2012), Slemrod (2016) and 
Alm (2019) for excellent literature reviews.
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countries—like the US, UK, France and Germany—have rather strict rules and con-
sequently disallow the deductibility of, for example, expenditures regarding office 
space at home, work clothes that are also usable for private purposes, high priced 
gifts for customers and business clients, and fines. Instead of disallowing the deduct-
ibility completely, deductibility of expenditures is sometimes only limited to a cer-
tain amount. German tax law for example limits the deductibility of travel expenses, 
social insurance expenses, food expenses of employees in case of external activi-
ties, childcare expenses, and expenses for household-related services. Remarkably, 
the effects of restricting the deductibility of expenditures on individual tax evasion 
behavior is unexplored in the literature. However, some recent research in a related 
context indicates that taxpayers might shift their evasion behavior to compensate 
for such limitations (Adhikari et al. 2016; Asatryan and Peichl 2017; Carrillo et al. 
2017; Slemrod et al. 2017; Vossler and Gilpatric 2018).

Our study provides evidence to the literature that cutting the number of tax eva-
sion opportunities by disallowing the deductibility of expenditure items is an inef-
fective mechanism to combat tax evasion. Our data shows that individuals shift their 
tax evasion activities from the disallowed item to other non-restricted items (eva-
sion-shift-effect). In contrast, our results suggest that just limiting the deductibility 
of expenditures avoids this evasion-shift-effect. A limited deductibility seems to be 
an effective mechanism to combat tax evasion.

The remainder of this paper is structured as follows. We briefly discuss the related 
literature in Sect. 2 and develop our hypotheses in Sect. 3. In Sect. 4 we describe the 
experimental design and results are presented in Sect. 5. Section 6 concludes.

2  Related literature

2.1  Effects of prefilling on tax compliance

Our research question of how prefilling of expenditure items in a tax return influ-
ences tax compliance behavior is largely unexplored. Although some papers study 
prefilling (especially third-party reporting), they mainly focus on the prefilling of 
income items and show mixed results. A positive effect of third-party reporting is 
found by Kleven et  al. (2011), who analyze data from a tax enforcement experi-
ment in Denmark. Their focus is not on prefilled tax returns directly, but third-party 
reported data is prefilled by the tax authority in the tax returns. The authors find that 
tax evasion is very low for income subject to third-party reporting and thus already 
prefilled in tax returns; however, they find that tax evasion is substantial for self-
reported (i.e., not prefilled) income. Fochmann et  al. (2018) show in a laboratory 
experiment that a correct prefilling of income items enhances tax compliance com-
pared to a setting without prefilling. In a neutral dice rolling experiment without tax 
framing and without audit or punishment, Duncan and Li (2018) find that confirma-
tion reports (comparable to correct prefilling) have a positive effect on compliance 
behavior. However, dishonest behavior cannot be analyzed on an individual level.

In contrast, some studies find no or even a negative effect of prefilling on compli-
ance. Kotakorpi and Laamanen (2016) use data from a natural experiment in Finland 



938 M. Fochmann et al.

1 3

and examine tax reporting behavior when taxpayers receive prefilled tax returns. The 
authors observe that prefilling increases the number of deductions claimed but not 
the number of income items reported. Rather, the authors find a significant reduc-
tion in the number of reported items that were not prefilled. More importantly, on 
an aggregated level, they do not find that prefilled tax returns influence total taxable 
income or taxes paid.

Fonseca and Grimshaw (2017) use an online experiment to study the effects of 
behavioral nudges on prefilled tax returns. Without nudges, they find that correct 
prefilling does not increase overall compliance, but that incorrect prefilling reduces 
compliance. However, this result is mainly driven by the fact that over-compliant 
participants (i.e., individuals who report a higher taxable income than they actu-
ally have and thus pay more taxes), are categorized as non-compliant subjects. In 
case the tax return is incorrectly prefilled with an income too low (i.e., the prefilled 
income is lower than the randomly assigned income), they observe that the introduc-
tion of a checkbox as a physical barrier to change prefilled fields further decreased 
compliance, but combining the checkbox with a fictitious norm message does not 
influence the overall compliance level.

Bruner et al. (2015) investigate reporting behavior for partly prefilled tax returns 
and focus on different opportunities for underreporting deductions. In a complex 
setting, they vary the audit probability, the presence of itemized deductions, and 
the uncertainty about the correct values. They find that correct as well as incorrect 
prefilling reduces overall compliance. Gillitzer and Skov (2018) use data from the 
Danish tax authority and examine the case of prefilled deductions. Contrary to their 
expectations, they find that the number of tax deductions claimed doubles and that 
the total value of deductions increases if tax-deductible charitable contributions 
are already prefilled in the tax return. The authors suggest that taxpayers neglect to 
claim their tax-deductible charitable contributions if they are not already prefilled.

Our study substantially differs from previous studies in several dimensions. We 
use a parsimonious laboratory experiment that enables us to focus on the influence 
of prefilled expenditure items on compliance behavior in a controlled environment. 
A laboratory experiment allows us to analyze the level of tax compliance in more 
detail and excludes that the analysis is biased by undeliberate tax evasion behavior. 
Our experimental design differs in many ways from that of Bruner et  al. (2015), 
Fonseca and Grimshaw (2017) and Fochmann et al. (2018). We focus on prefilled 
expenditure items, not mixing it with prefilled income items, in order to clearly 
focus on the effects for deductions, as previous studies show that reporting behavior 
may differ for income and deductions (Fochmann and Wolf 2019). We use a real 
effort game, so that participants have to earn their income, instead of using a wind-
fall gain. We exclude that uncertainty about the audit probability (as in Fonseca and 
Grimshaw 2017) might influence our results.

Our design controls for several potential explanations discussed by the studies 
mentioned above. Kleven et al. (2011), Gillitzer and Skov (2018) and Kotakorpi and 
Laamanen (2016) suggest that compliance is much higher for third-party reported 
(i.e., prefilled) items because the possibility of evading taxes is limited. We exclude 
this explanation with our experimental design, as our treatments offer the same 
opportunities for tax evasion in the cases of both prefilled and blank tax forms. 
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Kotakorpi and Laamanen (2016) further discuss complexity effects as a possible 
explanation for changes in reporting behavior. We control for complexity by keep-
ing the compliance decision in our experiment very simple. Participants have full 
information, there are no computation needs and complexity does not differ between 
treatments.

2.2  Disallowing and limiting the deductibility of expenditures

Disallowing or limiting the deductibility of expenditures (e.g., capping the total 
amount of expenditures) are frequently discussed topics in the literature. For exam-
ple, Feldstein (2015) advocates for these mechanisms to tackle rapidly increasing 
national debt for the United States by restricting the amount of taxes refunded. In 
2012, the UK already implemented a single cap on all personal deductions. Expen-
ditures can only be deducted up to an amount of ₤50,000 or—if greater—25% of 
income. This cap stimulated debates on potentially negative effects on for instance 
charitable donations (Smith 2012). This is why Schizer (2015) criticizes the idea 
of a one-size-fits-all cap and suggests to apply different expenditure-specific caps. 
However, Lowry (2014) estimates that several combinations of deduction limits may 
shift taxpayers to claim standard deduction instead of itemizing. As a consequence, 
the expected growth in tax revenues from limiting deductions would be partially off-
set. All in all, there are multiple dimensions to be considered when limiting expen-
ditures. For example, its effect on income distribution, labor and savings decisions, 
or planning and administrative costs. However, the effect of limiting expenditures 
on tax evasion keeps unexplored thus far. It is unclear whether limiting deductions 
indeed reduces total overdeductions or taxpayers adjust their behavior for example 
by shifting overdeductions to other (non-restricted) items.

There is some research suggesting that taxpayers might change their behavior to 
avoid such restrictions. For example, in Chile diesel taxes paid can be fully used as 
a credit against VAT. However, this is only allowed if diesel is used in industrial 
activities. Otherwise, if diesel is for example used in freight or public transporta-
tion, this rule gets restricted as only a fraction of diesel taxes paid can be claimed as 
a tax credit for VAT. Agostini and Martínez (2014) investigated this regulation and 
show that firms actively manipulate the classification to avoid this restriction. Car-
rillo et al. (2017) suggest that taxpayers facing third-party reporting of one income 
item (i.e., tax evasion opportunity gets limited) make offsetting adjustments on other 
items. In particular, after a policy intervention, Ecuadorian firms increased reported 
revenue but at the same time also increased reported costs by 96 cents per dollar of 
revenue adjustment. Such an offsetting-effect is also found by Slemrod et al. (2017) 
who investigate the response of US sole proprietorships to Form 1099-K that pro-
vides the IRS with third-party information about electronic sales. Even though there 
is, as expected, an increase in reported receipts, taxpayers largely offset this increase 
“with increased reported expenses, which do not face information reporting, dimin-
ishing the impact on reported net taxable income” (p. 1). This finding is supported 
by Adhikari et  al. (2016) who show for the taxicab industry that the increase in 
receipts due to third-party income reporting of Form 1099-K is offset by an increase 
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in expenses. More evidence is also provided by Asatryan and Peichl (2017) who 
observe that Armenian firms respond to additional reported income raised by audits 
with a similar increase in deductions. Vossler and Gilpatric (2018) confirm the off-
setting-effect in a controlled laboratory experiment. They show that revealing the 
item that is targeted in an audit leads individuals to report more truthfully on this 
item. However, at the same time they evade more on other items.

All in all, these studies do not focus on our research question directly, as the aim 
of our paper is to study how restricting the deductibility of expenditures impacts 
tax evasion behavior. However, they do indicate that limiting evasion opportunities 
might lead taxpayers to adjust their tax evasion behavior to compensate for such 
restrictions.

3  Hypotheses

Tax compliance literature started to focus on how monetary factors such as tax 
rate, audit probability and fines determine tax compliance behavior (Becker 1968; 
Allingham and Sandmo 1972; Srinivasan 1973; Yitzhaki 1974). This literature pro-
vides robust evidence that a higher audit/detection probability as well as a higher 
fine reduces tax evasion (Spicer and Thomas 1982; Alm et al. 1995; Maciejovsky 
et al. 2001; Torgler 2003; Cummings et al. 2009; Fortin et al. 2007; Gërxhani and 
Schram 2006). More recently, literature studies how non-monetary and more psy-
chological factors such as social norms, tax morale, fairness concerns, trust and ser-
vices provided by the tax authority influence tax compliance (Andreoni et al. 1998; 
Torgler 2002; Hofmann et  al. 2008; Alm 2012, 2019).2 From these findings, new 
frameworks such as the slippery slope framework (Kirchler et  al. 2008) and new 
paradigms such as the service and trust paradigm (Alm 2012, 2019) have evolved. 
This literature suggests that a higher trust in the tax authority (e.g., by enhancing 
procedural fairness) and a higher service quality of the tax authority increases tax 
compliance (Alm 2019; Hofmann et al. 2008; Kirchler et al. 2008).

3.1  Prefilling of deductions

One promising mechanism to enhance tax compliance is prefilling of deductions 
in tax returns. We argue that prefilling might signal advanced information of the 
tax authority about the expenditures of an individual. Moreover, individuals might 
believe that deviating from the prefilled values will increase the probability that the 
tax authority audits the tax return. Consequently, prefilling of an item should lead to 
a higher subjective detection probability and might therefore lower tax evasion.

Moreover, prefilling might also increase the non-monetary costs of tax evasion.3 
First, prefilling of tax returns might lead to default effects (Johnson and Goldstein 

2 Even the theoretical tax compliance literature has already started to consider non-monetary factors to 
explain/predict tax compliance behavior (e.g., Fortin et  al. 2007; Gordon 1989; Kim 2003; Myles and 
Naylor 1996; Traxler 2010; Prinz et al. 2014).
3 See Fochmann et al. (2018) for a more detailed discussion.
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2003; Mazar and Hawkins 2015) or anchoring effects (Tversky and Kahneman 
1974; Epley and Gilovich 2001; Strack and Mussweiler 1997; Chapman and John-
son 1999) that bias individuals toward the prefilled values of the tax return. Cor-
rectly prefilled tax returns would then nudge individuals toward more tax compli-
ance. Second, in case of correct prefilling, we argue that the act of replacing correct 
values with incorrect numbers in order to evade taxes increases the moral costs asso-
ciated with tax evasion. Third, due to a better service, individuals might perceive a 
higher procedural fairness when the tax authority prefills tax returns compared to 
blank forms. Literature provides conclusive evidence that higher procedural fairness 
is associated with higher tax compliance which can also be operationalized by an 
increase in the non-monetary costs of tax evasion (Alm 2019; Hofmann et al. 2008; 
Kirchler et al. 2008). All three effects might consequently result in a lower tax eva-
sion level.

In line with the results of Fochmann et al. (2018) who analyzed the prefilling of 
income items and observed a lower tax evasion level with correctly prefilled items 
than with blank items, we formulate our first hypothesis as follows:

Hypothesis 1 Prefilling of deductions in tax returns reduces the tax evasion level.

3.2  Restricting the deductibility of expenditures

3.2.1  Disallowing the deductibility of expenditures

Another mechanism to enhance tax compliance might be disallowing the deduc-
tion of specific expenditure items. Under the assumption, that taxpayers refrain from 
shifting tax evasion activities to other non-restricted items, the overall tax evasion 
level will decrease. We formulate our Hypothesis 2a therefore as follows:

Hypothesis 2a Disallowing the deductibility of an expenditure item does not affect 
the tax evasion level of other non-restricted items and reduces the overall tax eva-
sion level.

However, if taxpayers shift their tax evasion activities to other non-restricted 
expenditure items, the tax evasion level for those items will increase. This would 
be in line with the finding that taxpayers increase claimed deductions to offset an 
increase in reported income due to third-party reporting or audits (Adhikari et  al. 
2016; Asatryan and Peichl 2017; Carrillo et al. 2017; Slemrod et al. 2017; Vossler 
and Gilpatric 2018). Moreover, it might be that individuals feel unfairly treated 
when the deductibility of an expenditure item is restricted or even completely dis-
allowed. Consequently, perceived procedural fairness might be reduced (reactance) 
which results in more tax evasion (Hofmann et al. 2008; Kirchler et al. 2008). As 
the shift in tax evasion to non-restricted items might undercompensate, compensate, 
or even overcompensate (due to reactance) the positive effect of a disallowance on 
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tax evasion, we refrain from hypothesizing the influence that this mechanism has on 
overall tax evasion. We therefore formulate Hypothesis 2b as follows:

Hypothesis 2b Disallowing the deductibility of an expenditure item increases the 
tax evasion level of other non-restricted items.

3.2.2  Limiting the deductibility of expenditures

A third mechanism to combat tax evasion might be to limit the deductibility of 
expenditures. Thus, the deductibility of expenditures is neither completely allowed 
nor disallowed, but limited. Again, the effect of such a restriction on the overall tax 
evasion level depends on whether taxpayers shift tax evasion activities to other non-
restricted items or not. Hence, we formulate the following two hypotheses:

Hypothesis 3a Limiting the deductibility of an expenditure item does not affect the 
tax evasion level of other non-restricted items and reduces the overall tax evasion 
level.

Hypothesis 3b Limiting the deductibility of an expenditure item increases the tax 
evasion level of other non-restricted items.

4  Experimental design and treatments

4.1  Experimental design of the three main parts

We conduct a laboratory experiment consisting of the following three parts: (1) real 
effort task, (2) donation and (3) tax return (see Fig. 1). The instructions for each part 
are provided to the participants at the beginning of the corresponding part and are 
shown in our online Appendix A1.

In the first part of the experiment (real effort task), participants generate their 
(pre-tax) income by solving math puzzle tasks introduced by Mazar et  al. (2008). 
Participants see matrices with twelve numbers (each with two decimal places) 
on their screen and have to select the two numbers that add up to ten (e.g., 
6.61 + 3.39 = 10). The math puzzle is a search task in which participants have to put 
in some effort to correctly solve the puzzles to earn money. In each matrix, there are 
only two numbers that add up to ten. Participants play four payoff-relevant rounds of 
the math puzzle task and in the beginning one testing-round, each lasting three min-
utes, with a one-minute break between the rounds. In each round, they can solve a 
maximum of 20 puzzles. For every correctly solved math puzzle, a participant earns 
a pre-tax income of 93 Eurocent (0 Eurocent otherwise). After each round of the 
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real effort task, 22.6% of the generated income is withheld as a fictional social insur-
ance contribution (item 1).4

Before each round, participants can optionally buy a tool (item 2) that simplifies 
the real effort task.5 More precisely, the amount of numbers is reduced in all matri-
ces of that round (e.g., from twelve to ten). As the amount of irrelevant numbers is 
reduced, individuals might solve more puzzles within the given time. The tools cost 
37 Eurocent (142 Eurocent, 299 Eurocent) and they reduce the amount of numbers 
from twelve to eleven (ten, nine), respectively. A simplification tool is valid for one 
round. Before each round, each participant decides whether she wants to buy one of 
the three simplification tools.6

After each round, the number of correctly solved math puzzles, the amount of 
withhold social insurance contribution, the expenditures for simplification tools and 
the resulting earned income in that round are displayed to the participants. To com-
plete the tax return in the third part of the experiment, participants are requested to 
record the displayed information after each round on a piece of paper at their work-
station. Piece of paper and pen are provided to the participants.

In the second part of the experiment (donation), participants can optionally 
donate part of their generated income to real life institutions (item 3). For this pur-
pose, participants can enter an amount of money which they want to donate. They 
are asked to select institutions out of a list (e.g., UNICEF and Greenpeace). Again, 
participants are requested to record the donation amount on a piece of paper at their 
workstation as a preparation for their tax return.

In the third part (tax return), participants have to file a tax return by reporting 
their deduction items. Participants are also asked to claim a commuting allowance. 
They do so by entering the distance between their home and the laboratory in kilo-
meters.7 For every entered kilometer, participant’s taxable income is reduced by 30 
Eurocents (commuting allowance, item 4). The most important characteristic of item 
4 is the fact that any misreporting is undetectable as the experimenter does not know 
the true distance. Consequently, this item mirrors expenditures that can only very 
hardly be verified by the tax authority.8 Table 1 highlights the item characteristics.

The taxable income, that is income minus declared deductions for items 1, 2, 3 
and 4, is subject to a tax rate of 40%. The declared income is already prefilled in 
the tax return and cannot be manipulated by the participants. However, participants 
have the opportunity to evade taxes if they declare higher deductions than their 

7 To enter the distance, participants are allowed to use their smartphones and apps like Google Maps.
8 In real life, tax authorities can check the plausibility of the entered distance quite easily, but are usually 
unable to retrace how often the taxpayer has traveled the distance in the taxable period.

4 To keep the experiment as simple as possible, participants receive no benefits from social insurance in 
our experiment.
5 This item mirrors work-related or professional expenditures that might enhance someone’s productivity 
like purchasing a new notebook or attending an advanced training course. Taxable income is usually cal-
culated by subtracting expenditures from earnings (e.g., labor income). This tool and the corresponding 
expenditures represent a common example for work-related expenditures of employees.
6 In our experiment, we observed that over all five treatments 57.1% of the participants bought a simpli-
fication tool at least during one round.
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true expenditures. In the instructions, participants are explicitly asked to declare 
their true expenditures. Thus, if participants declare higher deductions they engage 
in tax evasion. Unintentional tax evasion by the taxpayer is virtually excluded by 
design (our setting is quite simple) and participants are fully aware of their true 
expenditures.9

There is a probability of 30% that a participant will be audited after she has sub-
mitted her tax return. If a participant is audited and her declared taxable income is 
lower than her true taxable income, she has to pay a fine that is twice the amount 
of the evaded taxes. This implies that in case of a detected tax evasion, the subject 
has to repay the evaded taxes plus additional penalty costs of 100% of the evaded 
taxes.10

After completion of an ex-post questionnaire (see Sect.  4.3), subjects are 
informed about the audit outcome and their payoff. There is one last question at the 
very end of the experiment (“true-distance question”, details below in Sect.  4.4) 
before participants privately receive their payoff in cash. The payoff consists of a 
show-up fee of 4 Euro, a reward for correctly answered comprehension tests (see 
Sect.  4.2) and the money earned in the experiment (= pre-tax income minus true 
expenditures minus tax liability minus potential fine).

Table 1  Item overview

Item Description

Item 1 (social insurance contribution) Fixed percentage rate (22.6%) of income. Participants can deduct 
the social insurance contribution from their tax base in the tax 
return

Item 2 (work-related expenditures) Expenditure that occurs when participants buy tools to simplify 
the income generation. Participants can buy these tools for 
fixed prices before each of the four rounds of the real effort 
task. Participants can deduct the total costs of purchased tools 
in the tax return

Item 3 (donation) Expenditure that occurs when participants donate part of their 
generated income to real life institutions (e.g. UNICEF, Green-
peace). In the tax return, participants can deduct their donation

Item 4 (commuting allowance) Expenditure that captures participant’s costs to arrive at the labo-
ratory. Participants are asked to enter the distance from their 
home to the laboratory. For every entered kilometer, partici-
pant’s taxable income decreases by 0.30€

9 To complete the tax return, participants are asked to use the records they made on the piece of paper. 
Moreover, participants can press a button on the tax return screen to have their actual expenditures dis-
played to exclude that record errors bias their compliance behavior. In our experiment, we observed that 
over all five treatments 40.3% of the participants pressed the button at least once.
10 If an audit reveals that the declared taxable income is higher than the true taxable income, the partici-
pant gets back the overpaid taxes and no additional costs occur.



946 M. Fochmann et al.

1 3

4.2  Comprehension tests

Prior to part one and also before part three of the experiment, subjects have to complete 
a monetary incentivized comprehension test. They are asked several questions regard-
ing the puzzle task, pre-tax income determination, tax liability determination, audit 
probability and payoff determination. If participants answer the questions correctly on 
their first (second) try, they receive an additional payment of 1 Euro (0.50 Euro), other-
wise 0 Euro. The full set of questions is provided in the online Appendix A2.

4.3  Ex‑post questionnaire

The tax compliance literature provides evidence that several socio-demographic 
and attitudinal variables have an influence on tax compliance behavior, such as age 
(Muehlbacher et  al. 2011), gender (Kastlunger et  al. 2010), risk attitude (Dulleck 
et al. 2016; Fochmann and Wolf 2019), tax morale (Alm 2019; Kirchler 2007; Lewis 
1982; Torgler 2002), income (Grundmann and Graf Lambsdorff 2017; Gangl and 
Torgler 2020) and emotions (Erard and Feinstein 1994; Bosco and Mittone 1997; 
Dulleck et al. 2016; Blaufus et al. 2017; Enachescu et al. 2019). At the end of the 
experiment (but before participants learn their final payoffs, see Fig. 1), participants 
are therefore asked to answer a questionnaire that collects socio-demographic and 
attitudinal data. Table 2 provides an overview of relevant variables and the online 
Appendix A3 contains additional information on the ex-post questionnaire. The 
answers to these questions are used as controls in our regression analyses.

4.4  True‑distance question

After the questionnaire and after participants are informed about the audit outcome 
and their final payoffs, we display a final question to the participants and ask them 
to enter the true distance from their home to the laboratory. We explicitly point out 
to the participants that their answer to this question will not affect their final payoff 
and that the actual experiment is already completed.11 This last question enables us 
to estimate the tax evasion level with item 4 ex-post of the experiment.12 However, 
this analysis has to be treated with caution, because it demands the honesty of the 
participants. Nevertheless, we feel confident that most participants entered the true 
value, because of our appeal to be honest and because the participants knew that the 
actual experiment was over. Furthermore, we observe significant lower and more 
realistic answers than reported in the tax return of the experiment.13

11 After the clarification, we literally asked the following question: “In this experiment you were asked 
to enter the distance from your home to the laboratory and it was up to you to enter a smaller or greater 
distance. For the analysis of this study we kindly ask you to enter the true distance in kilometers. Again, 
you are allowed to use your smartphone.”
12 There is technically no other way to obtain this information due to the anonymity of our participants.
13 Furthermore, considering this “limitation” makes our following results even stronger. If we assume 
that some participants still report more than the true number of kilometers we underestimate tax evasion 
in item 4. Consequently, tax evasion in item 4 might be even higher and our already highly significant 
results even stronger.
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4.5  Treatments

Our experiment consists of five treatments (between-subject design). Figure 2 high-
lights the differences between them. The first treatment allows the deduction of all 4 
items in the tax return (base case).

• Treatment 4i (base case) All 4 items are deductible in the tax return.

In the second treatment we prefill each expenditure item with its correct value 
in the tax return. For item 4 (commuting allowance) we used the median distance 
reported in the true-distance question in treatment 4i as the prefilled value for item 
4 (that is 5 km).14 All monetary aspects such as tax rate, audit probability, and pen-
alties are kept constant by this treatment variation. Thus, we exclude that prefill-
ing changes tax compliance behavior through a change in the audit probability or 
penalty.

• Treatment 4i prefilled All 4 expenditure items are deductible and the deductions 
are prefilled in the tax return.

In the next two treatments we disallowed the deduction of specific expenditures:

• Treatment 3i (3 items) Items 1, 2 and 3 are deductible in the tax return. Item 4 
(commuting allowance) is non-deductible.

• Treatment 2i (2 items) Items 1 and 2 are deductible in the tax return. Items 3 
(donation) and 4 (commuting allowance) are non-deductible.

The remaining treatment matches the first treatment (base case) with one exemp-
tion regarding item 4 (commuting allowance). Participants are only allowed to 
deduct a limited amount of 10 Eurocent per kilometer (instead of 30 Eurocent as in 
the base case).15

• Treatment 4i limited-deductibility All 4 expenditure items are deductible. How-
ever, participants are only allowed to deduct a limited amount of 10 Eurocent per 
kilometer in item 4.

We control for all other factors that might influence tax compliance, such as fine 
and tax rate, by keeping them constant between the different treatments. Also the 
experimental setting of part one and part two remains constant over all treatments to 
ensure that any observed difference in compliance behavior is due to the treatment 
manipulations regarding the tax return in part three of the experiment. This implies, 

14 Consequently, we conducted treatment 4i prefilled with a certain time-delay after treatment 4i.
15 Participants in this treatment do not know that the commuting allowance is higher in other treatments. 
In the instructions in this treatment, we only state that the commuting allowance is 10 Eurocent per kilo-
meter (see online appendix A1.4).



950 M. Fochmann et al.

1 3

for example, that in treatment 2i participants still have the opportunity to donate in 
part two, but that the donation cannot be deducted in part three.

4.6  Sample and data

The experiment was conducted at the computerized experimental laboratory of the 
University of Cologne (CLER) from September to December 2018. The experiment 
was programmed and executed with the software z-Tree (Fischbacher 2007). Par-
ticipants were recruited with ORSEE (Greiner 2015). In total, 191 subjects (mainly 
undergraduate students) participated and earned, on average, 22.11 Euro in approxi-
mately 90  min (approximately 14.74 Euro per hour). A total of 40 subjects were 
randomly assigned to treatment 4i, 42 to treatment 3i, 35 to treatment 2i, 39 to treat-
ment 4i prefilled and 35 to treatment 4i limited-deductibility. Table 2 provides an 
overview on the main characteristics of the participants collected in our ex-post 
questionnaire (see Sect. 4.3).

5  Results

We use two tax evasion measures to analyze our experimental data. First, we use the 
interval variable overdeductions which measures the absolute level of overdeduc-
tions (i.e., declared deductions minus true deductions). Second, we use the dummy 
variable evader which takes the value of 1 if a participant evaded any tax (i.e., was 
not fully compliant). Whereas the variable evader measures whether a participant is 
fully compliant or not, the variable overdeductions also measures the level of non-
compliance (i.e., the magnitude of tax evasion). Both variables overdeductions and 
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evader are calculated for each item separately.16 Figures 3, 4, 5, 6 and 7 show the 
results of the five treatments which we discuss in the following in more detail.

5.1  Tax evasion within each treatment

We start the presentation of our results by analyzing the item-specific tax evasion 
levels within each treatment. We test for differences between the items by using the 
McNemar test for variable evader and the Wilcoxon signed-rank test for variable 
overdeductions (always two-tailed). We robustly observe that item 4 (commuting 
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16 In the rare case of underdeductions, both variables are set to 0.
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allowance) is preferably used for tax evasion – both in terms of share of evaders and 
overdeductions. As tax evasion cannot be detected with this item in our experiment, 
this finding is in line with the tax compliance literature. In particular, this litera-
ture provides robust evidence that a lower audit/detection probability increases tax 
evasion (Allingham and Sandmo 1972; Spicer and Thomas 1982; Alm et al. 1995; 
Maciejovsky et al. 2001; Torgler 2003; Cummings et al. 2009; Fortin et al. 2007; 
Gërxhani and Schram 2006).

Treatment 4i (base case) Figure 3 shows that the tax evasion level is higher for item 
4 than for the other items in treatment 4i. In particular, 67.5% of the participants 
evade taxes with item 4 compared to approx. 10 to 20% with items 1, 2 and 3. Mean 
overdeductions are 112 Eurocent for item 1, 23 for item 2, 80 for item 3 and 652 for 
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item 4. All differences between item 4 and the other items are highly significant (all 
p-values below 0.001). Between items 1, 2 and 3 differences are insignificant (all 
p-values above 0.1).

Treatment 3i Figure 5 shows that 40.5% of participants evade taxes with item 3 com-
pared to 9.5% with items 1 and 2 in treatment 3i. Mean overdeductions yield 510 
Eurocent for item 3, 36 for item 2 and 31 for item 1. All differences between item 3 
and the other two items are highly significant (all p-values below 0.001). No signifi-
cant differences are observed between items 1 and 2 (all p-values above 0.1).

Treatment 2i Figure  6 reveals that 28.6% of participants evade taxes with item 2 
compared to 25.7% with item 1 in treatment 2i. Mean overdeductions yield 260 
Eurocent for item 2 and 221 for item 1. Differences between item 1 and 2 are insig-
nificant (all p-values above 0.1).

Treatment 4i prefilled Fig. 4 shows that 43.6% of participants evade taxes with item 
4 compared to 20.5% with item 3, 5.1% with item 2 and 7.7% with item 1 in treat-
ment 4i prefilled. Mean overdeductions yield 297 Eurocent for item 4, 99 for item 
3 and 11 for item 2 and 1. All differences between item 4 and the other three items 
are significant (all p-values below 0.05). However, our statistical tests also reveal 
significant differences between items 1 and 3 for overdeductions (p = 0.0326) and 
significant differences between items 2 and 3 for overdeductions (p = 0.0171) and 
evaders (p = 0.0313). For all other item combinations, we find no significant differ-
ences (all p-values above 0.1).

Treatment 4i limited-deductibility Fig.  7 exhibits that 45.7% of participants evade 
taxes with item 4 compared to 22.9% with item 3, 14.3% with item 2 and 11.4% 
with item 1 in treatment 4i limited-deductibility. Mean overdeductions yield 180 
Eurocent for item 4, 145 for item 3, 75 for item 2 and 30 for item 1. All differences 
between item 4 and the other three items are significant (all p-values below 0.05). 
The only exemption occurs for the comparison between items 4 and 3 where we find 
no significant difference for the variable overdeductions (p = 0.1994). No significant 
differences are observed between items 1, 2 and 3 (all p-values above 0.1).

5.2  Prefilling

To analyze the effect of prefilled tax returns on tax compliance, we compare treat-
ment 4i with treatment 4i prefilled (see Figs. 3 and 4). Whereas item 4 is commonly 
used by the participants for tax evasion in treatment 4i, we find a strong decrease of 
tax evasion with this item in treatment 4i prefilled. In particular, overdeductions of 
item 4 decrease from 652 to 297 and share of evaders from 67.5 to 43.6%. For items 
1 and 2, we also observe that prefilling reduces tax evasion, but to a lower extend. 
Item 3 is unaffected. We explain the small effects for items 1 to 3 by the already low 
tax evasion levels for these items in treatment 4i.
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A low tax evasion benchmark might be less-than-ideal to test the effectiveness 
of prefilling. For example, we observe a decrease in overdeductions from 112 to 11 
Eurocent for item 1. This decrease for item 1 is in absolute terms lower than the 
decrease for item 4. However, overdeductions are getting close to zero (i.e., indi-
cating no tax evasion) with prefilled tax returns and in relative terms the decrease 
for item 1 (approx. 90%) is even higher than for item 4 (approx. 54%). The level of 
total overdeductions (i.e., sum of overdeductions over all available deduction items) 
decreases from 867 Eurocent in treatment 4i to 418 in treatment 4i prefilled.

The results are also supported by linear regressions (see Table 3) with overde-
ductions (models 1–4) and total overdeductions (sum of overdeductions, model 5) 
as dependent variables. In all models, we regress on a dummy variable treatment 
4i prefilled that equals 1 if the decision was made in this treatment (0 otherwise). 
Treatment 4i serves as the default. Moreover, we consider a vector of individual 
characteristics as controls collected in our ex-post questionnaire (see Sect. 4.3 and 
Table 2 for details). Controls are not reported in Table 3, but the full set of regres-
sion results can be found in our online Appendix A4.1.

We find significantly lower overdeductions for item 4 (model 4), but not for the 
other items (models 1 to 3), and a significantly lower level of total overdeductions 
(model 5) in treatment 4i prefilled than in treatment 4i. The coefficient of the vari-
able treatment 4i prefilled in model 4 points to (on average) lower overdeductions by 
339 Eurocent for item 4 in this treatment compared to treatment 4i. Consequently, 
our findings support Hypothesis 1 and provide evidence that prefilling is an effective 
mechanism to reduce tax evasion. We rerun models 1 to 4 also with the item-specific 
variable evader as dependent variable (logistic regression). All results are robust to 
this variation. Regression results are provided in the online appendix A4.2.

Result 1 Prefilling deductions in the tax return reduces tax evasion.

5.3  Disallowing the deductibility of expenditures: Evasion‑shift‑effect

We now analyze the effectiveness of deduction-disallowance of specific expenditure 
items that are commonly used by the participants for tax evasion. For this purpose, 
we compare the tax evasion levels between treatments 4i, 3i (item 4 not deductible) 
and 2i (items 3 and 4 not deductible). See Figs. 3, 5 and 6 for the respective results.

First, a direct comparison of treatment 4i with treatment 3i reveals that the level 
of tax evasion in item 3 increases. In particular, the disallowance to deduct item 4 
leads to an increase in overdeductions (share of evaders) in item 3 from 80 Eurocents 
(20.0%) in treatment 4i to 510 (40.5%) in treatment 3i. Second, a direct comparison 
of treatment 3i with treatment 2i reveals that the level of tax evasion in items 1 and 
2 increases. In particular, the disallowance to deduct item 3 leads to an increase in 
overdeductions (share of evaders) in item 1 from 31 Eurocents (9.5%) in treatment 
3i to 221 (25.7%) in treatment 2i and an increase in overdeductions (share of evad-
ers) in item 2 from 36 Eurocents (9.5%) in treatment 3i to 260 (28.6%) in treatment 
2i.
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Again, we run linear regressions. The results are presented in Table 4. As depend-
ent variables we again consider overdeductions (models 1–5) or total overdeductions 
(sum of overdeductions, models 6–7). The variables of interest are dummy variables 
for the treatments 3i and 2i. Each treatment variable takes the value of 1 if the deci-
sion was made in the respective treatment (0 otherwise). In models 1 to 3 and 6 (4, 
5 and 7), we consider the dummy variable for treatment 3i (2i) and set treatment 4i 
(3i) as the default. Again, we consider individual characteristics as controls.17

Our results show that disallowing the deductibility of one item affects the tax 
evasion level of the remaining items. In particular, tax evasion level of item 3 is sig-
nificantly higher in treatment 3i—where item 4 is non-deductible—than in treatment 
4i (model 3). However, for items 1 and 2 we do not observe significant differences 
between both treatments (models 1 and 2). Comparing treatments 3i and 2i, we find 
that the tax evasion levels of item 1 (model 4) and of item 2 (model 5) are signifi-
cantly higher in treatment 2i. In both regression models with total overdeductions as 
dependent variable (models 6 and 7), we fail to find a significant treatment effect.18 
Consequently, disallowing the deductibility of expenditures for one item fails to 
reduce the overall tax evasion level significantly.

In conclusion, we observe an evasion-shift-effect resulting in an increase of tax 
evasion for at least one of the remaining items. This supports Hypothesis 2b and 
rejects Hypothesis 2a. This increase is high enough that the level of total overdeduc-
tions is not changed significantly.

Result 2 Disallowing the deductibility of expenditures causes an evasion-shift-
effect. Individuals shift overdeductions from the restricted item to other non-
restricted items. Overall tax evasion level does not change significantly.

5.4  Limiting the deductibility of expenditures: no evasion‑shift‑effect

Finally, we analyze the effectiveness of limiting the deductibility of an expendi-
ture item. For this purpose, we compare the tax evasion levels between treat-
ment 4i and treatment 4i limited-deductibility (see Figs. 3 and 7). For item 4, we 
observe that overdeductions decrease from 652 to 180 Eurocent. The share of evad-
ers decreases from 67.5% to 45.7%. For the other items, we fail to find any sig-
nificant differences between the two treatments. Overall tax evasion (i.e., sum of 
overdeductions) decreases from 867 Eurocent in treatment 4i to 430 in treatment 4i 
limited-deductibility.

17 Please notice that we rerun models 1 to 5 also with the item-specific variable evader as dependent 
variable (logistic regression). All results are robust to this variation and regression results are provided in 
the online appendix A4.3.
18 The 95% confidence interval for the coefficient of the dummy variable Treatment 3i (model 6) ranges 
from.
 −719.8 to 179.5 and for the coefficient of the dummy variable Treatment 2i (model 7) from −446.1 
to 462.4. Both coefficients measure the mean change in total overdeductions in case of disallowing the 
deductibility of an expenditure item.
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These findings are supported by linear regressions (see Table 5) with overdeduc-
tions (models 1–4) and total overdeductions (models 5–6) as dependent variables. 
In all models, we regress on a dummy variable treatment limited-deductibility that 
equals 1 if the decision was made in this treatment (0 otherwise). Treatment 4i 
serves as the default. Moreover, we consider individual characteristics as controls.19 
We find significantly lower overdeductions for item 4 (model 4), but not for the other 
items (models 1 to 3), and a significantly lower level of total overdeductions (models 
5 and 6) in treatment 4i limited-deductibility than in treatment 4i.20 Consequently, 
we provide evidence that there is no evasion-shift-effect in treatment 4i limited-
deductibility. In particular, a limited deductibility for one item does not affect the tax 
evasion level of the other items. Consequently, a limited deductibility seems to be an 
effective mechanism to reduce tax evasion. Our results therefore support Hypothesis 
3a and reject Hypothesis 3b.

Result 3 Limiting the deductibility of an expenditure causes no evasion-shift-
effect. Individuals do not shift overdeductions from the restricted item to other non-
restricted items.

In model 6, we additionally include the observations from treatment 4i prefilled 
to also test for differences between treatment 4i limited-deductibility and 4i pre-
filled. We observe no significant difference between both treatments in overall tax 
evasion (checked by Wald test). Previous results are supported.

5.5  Robustness tests

5.5.1  Order effects

In treatments 4i and 3i always the last expenditure item (presented in the respec-
tive tax return) has the highest level of tax evasion. Although treatment 2i lacks this 
observation, we conducted two additional treatments with small sample size to pro-
vide some evidence that order effects do not bias the observed behavior. In these 
robustness treatments, we reversed the order of the presented items in the respective 
tax return. In all other aspects treatment 4i-inverse-order (N = 12) follows treatment 
4i and treatment 3i-inverse-order (N = 19) follows treatment 3i. Again, tax evasion 
level is highest for item 4 in treatment 4i-inverse-order and highest for item  3 in 
treatment 3i-inverse-order. Also in line with our previous results, we observe the 
lowest tax evasion level for items 1 and 2. Therefore, these findings provide some 
evidence that order effects do not bias the tax evasion decisions of the participants. 
Please note that the results of the two robustness treatments must be interpreted with 
caution due to the low number of observations.

19 Please notice that we rerun models 1 to 4 also with the item-specific variable evader as dependent 
variable (logistic regression). All results are robust to this variation and regression results can be found in 
the online appendix A4.4.
20 The 95% confidence interval for the coefficient of the dummy variable Treatment 4i limited-deducti-
bility ranges from −743.7 to 25.5 in model 5 and from −729.0 to 7.1 in model 6.
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5.5.2  Perceived Audit Probability

There is ample evidence that an increased audit probability increases tax compliance 
(see Torgler 2002 and Alm 2019 for an overview). Although our treatment varia-
tion has no influence on the objective audit probability to detect tax fraud, it might 
be that the subjective perception of the audit probability is affected. For example, 
Kogler et al. (2016) observe that their experimental manipulations changed the sub-
jective audit probability although the objective audit probability, which was explic-
itly mentioned to their participants before the experiment started, was unchanged. 
However, we provide evidence that a change in subjective/perceived audit probabil-
ity can be excluded as an explanation for our observed treatment differences. We 
asked our participants in our ex-post questionnaire: “How did you perceive the audit 
probability in the experiment?” (10-point Likert scale from “very low” to “very 
high”). Over our main five treatments, the mean answer was 3.97. Differences across 
treatments were small and statistically insignificant (Kruskal–Wallis test, p = 0.679, 
two-tailed).

5.5.3  Button to display the actual expenditures

As outlined in Sect. 4.1, participants had a button on the tax return screen of the 
experiment that displayed their actual expenditures (see footnote 4). As a robustness 
test, we rerun all regressions and included additionally—as a control variable—how 
often a participant pressed this button. All results are robust to this variation. More-
over, the control variable never shows up significantly in the regressions.

6  Discussion and conclusion

We analyzed three anti-tax-evasion mechanisms that focus on deductions: (1) pre-
filling of deductions in tax returns and (2) restricting tax evasion opportunities by 
either disallowing or (3) limiting the deductibility of specific expenditures.

Our results suggest that prefilled deductions enhance tax compliance. In par-
ticular, item-specific tax evasion level decreases—especially for items preferred for 
tax evasion—and as a consequence overall tax evasion level is reduced. As we do 
not observe that the subjective perception of audit probabilities varies significantly 
across treatments, the positive effect of prefilling might be primarily driven by 
higher non-monetary costs associated with tax evasion under this mechanism. This 
finding highlights the importance of non-monetary and psychological factors for the 
design of tax regulations.

Disallowing the deductibility of one expenditure item (i.e., cutting the number 
of tax evasion opportunities) is an ineffective mechanism to combat tax evasion. In 
fact, individuals shift their tax evasion activities from the disallowed item to other 
non-restricted items (evasion-shift-effect). However, our results suggest that limiting 
the deductibility (in contrast to disallowing the deductibility completely) avoids this 
evasion-shift-effect and finally reduces overall tax evasion. Remarkably, disallowing 
the deductibility of expenditures completely might lead to a reduction in perceived 
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procedural fairness. This might explain why we find a shift-effect in the former case, 
but not in the latter one.

We conclude that policy makers trying to combat tax evasion should—if techni-
cally feasible—prefill deductions in tax returns. Whereas our results suggest that a 
disallowance of deductions results in an evasion-shift-effect, policy makers might 
avoid this effect by only limiting the deductible amount.21 While we observe similar 
effects of prefilling tax returns and limiting (not disallowing) the deductibility of 
expenditures on overall tax evasion level, both mechanisms differ in their approach. 
Whereas limiting the deductibility constrains the monetary benefit of tax evasion 
directly, prefilling does not change any tax evasion opportunity or the objective 
monetary costs or benefits of tax evasion. If technically feasible, prefilling might be 
easier to implement than changing the tax law to limit the deductibility of expendi-
tures. Whereas the former just requires a change in the administrative process (and 
is already performed by tax preparation software), the latter needs democratic justi-
fication. More importantly, disallowing or limiting the deductibility can be charac-
terized as a lump-sum solution that also affects the tax bill of individuals who would 
comply anyway. Whereas prefilling comes without these negative consequences for 
honest taxpayers, it influences the compliance behavior and the effective tax bill of 
individuals who tend to evade taxes by claiming additional expenditures in their tax 
statements.

Our study does have limitations. One limitation is that our sample primarily con-
sists of students. Although this has several strong advantages (e.g., homogenous 
sample, high cognitive capability, low opportunity costs to ensure incentive com-
patibility), our results have to be treated with caution regarding external validity. 
However, as we are not interested in complex case studies where special expertise is 
crucial, we decided to use students. Moreover, there is much evidence that student 
decision-making does not differ significantly from that of professionals and non-stu-
dents – especially if the complexity of the applied experimental task is low like in 
our experiment (Alm et al. 2015; Depositario et al. 2009; Remus 1996; Ashton and 
Kramer 1980; Elliott et al. 2007). Therefore, we feel confident that using students as 
subjects is appropriate in our setting.

The statistical power of experiments is an important issue in experimental econom-
ics and potentially also in our study. Therefore, we were cautious in interpreting our 
results—especially if we found no statistically significant differences. In this regard, 
further research addressing specific findings of our study might be useful. For example, 
prefilling reduces tax evasion for almost all items, but a statistically significant effect is 
only observed for item 4 which is the item that is mostly used for tax evasion. Future 
research might help to identify whether prefilling has a general effect or affects primar-
ily items with already high tax evasion levels. Moreover, further research is needed to 
provide more evidence on how disallowing and limiting the deductibility of expendi-
tures impact the overall tax evasion level. In our study, we did not find a statistically 
significant reduction in case of a disallowance. In case of limiting the deductibility, 

21 For example, expenditures related to taxable earnings (e.g., labor income) are in many cases (at least 
somehow) related to the private sphere. Here, the legislator decides whether a full, partial or no deduc-
tion of such expenditures is applied.
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we observe a statistically significant reduction, but only at a 10% level. Therefore, the 
results regarding the overall tax evasion level must be interpreted with caution.
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