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Abstract

Not all nudges aim to persuade gently: this systematic review investigates how deterrence-
based strategies shape taxpayer behavior across diverse contexts. Drawing on existing
empirical literature within the framework of natural field experiments, studies were coded and
categorized according to compliance history, employment context, regional setting, and the
specific type of intervention employed. The analysis revealed that deterrence interventions
were more frequently effective than ineffective among individuals with a history of non-
compliance. At the same time, studies involving general population samples more often
reported no significant effects. However, when measured at the extensive margin, focusing on
the binary decision of whether to comply or not, positive effects were observed in both
subgroups, with already evident improvements among non-compliant individuals becoming
even more pronounced. Regionally, the effectiveness of deterrence interventions varied,
highlighting the influence of differing geographical contexts and tax systems. Interventions
conducted in Europe demonstrated powerful results. In South America, the predominant share
of outcomes was also positive, although the effects were less pronounced than in Europe. In
North America, ineffective outcomes were slightly more prevalent. Evidence from Africa,
Asia and the Middle East remains limited, restricting broader generalizations. Overall,
interventions involving threats of audit and detection were found to be slightly more effective
than penalty threats in enhancing tax compliance. Although concerns have been raised in
previous literature regarding the potential for deterrence-based strategies to backfire, this
review found little evidence of negative effects; most interventions increased compliance or
had no measurable impact, with positive effects slightly outweighing zero effects overall.
These findings support prior meta-analytic evidence, suggesting that deterrence remains a key
factor in shaping tax behavior, and underscore the importance of contextual sensitivity in the
design of effective compliance interventions.

Keywords: tax compliance, nudging, deterrence, tax audit, penalty threat



Introduction

In recent years, tax authorities have increasingly focused on taxpayer behavior and the
factors that increase tax compliance. Since effective tax collection is essential to a well-
functioning state and the provision of public goods, efforts are made to shed light on which
determinants affect tax compliance (see, for example, Hallsworth et al., 2017). It is a key
challenge to curb tax evasion, as it not only leads to substantial losses in government revenues
but also contributes to significant social inequities. Contrary to the well-known and frequently
quoted statement by Benjamin Franklin, taxes are not at all inevitable. Tax administrations
must rely on self-reported data, so individuals often do not comply, since they seemingly have
an economic incentive to underreport income (Alm & Torgler, 2011). Intentional and illegal
actions are taken to reduce tax obligations, and frequently in a successful way. This takes
place by underreporting incomes, sales, or wealth, overstating deductions, or simply failing to
file appropriate tax returns. Additionally, tax authorities face financial constraints in
implementing deterrence measures, such as increasing audit rates. The study also found that
less than 1% of all individual income tax returns are audited, and subsequent penalties on
evasions constitute merely a fraction of the amount of those unpaid taxes. Assessing how
much economic activity is concealed presents a significant challenge, as individuals who take
part in evasion are highly motivated to conceal their illegal actions. Estimates provided by
official sources and academic researchers consistently indicate that tax evasion represents an
economically significant activity (Hashimzade et al., 2013). For instance, it has been reported
that the loss of government revenue due to tax evasion in the United States amounts to $500
billion (Bott et al., 2017).

To increase tax compliance, the concept of nudging has become a widely adopted
approach, now utilized by policymakers and researchers globally. As defined by Thaler and
Sunstein (2008), a nudge is an “aspect of the choices architecture that alters people’s behavior
predictably without forbidding any options or significantly changing their economic
incentives” (p. 6). Compared to the minimal costs of implementing nudges (e.g., sending out
letters), the potential benefits regarding the rise in tax collection can be remarkably
substantial. In their respective studies, Hallsworth et al. (2017) estimate a £9 million increase
in gathered taxes, while Bott et al. (2017) report an approximate amount of $25 million rise in
tax revenues, almost doubling the average self-reported income, all due to such cost-efficient

interventions.



In a meta-analysis conducted by Antinyan and Asatryan (2019), results show that
deterrence interventions are generally more potent in increasing tax compliance levels than
non-deterrence interventions. Deterrence interventions are nudges that inform taxpayers about
audit probabilities and potential penalties, whereas their softer, non-deterrent counterparts
highlight elements of tax morale, focusing on voluntary compliance and intrinsic motivation,
e.g., the provision of public goods. Antinyan and Asatryan (2019) found that, on average, only
deterrence interventions were successful in increasing compliance levels, while non-
deterrence interventions were on average ineffective in doing so. Additionally, individuals
who were previously non-compliant were found to be more likely to be affected by nudges
than compliers. These findings are relatively minor in scale, however, this evidence could lead
to the interpretation that for one’s individual compliance decision, personal financial motives,
and thus the avoidance of detection and penalties tend to be a more compelling motivator than
moral duty.

The current systematic review aims to expand on the individual and geographical
contexts in which deterrence interventions influence tax compliance by evaluating,
synthesizing, and further investigating the findings of existing studies on this topic. Section
1.1 introduces the standard utility model on tax compliance developed by Allingham and
Sandmo (1972). Section 1.2 will examine the limitations of this model and further explore the
‘Slippery Slope’ Framework proposed by Kirchler et al. (2008), along with the responsive
regulation model (Braithwaite, 2007) in Section 1.3. In the subsequent Sections 1.4 and 1.5,
the various methods for investigating tax compliance, including the more recent approach of
natural field experiments, will be discussed. This thesis is based on a cooperative research
design, developed together with a colleague, who investigated a distinct aspect of the
complete dataset. Further details on the collaborative research process and the objectives of

the present systematic review are provided in Section 1.6.

1.1 The Deterrence Approach

According to the model by Allingham and Sandmo (1972), taxpayers make decisions
based on expected utility, weighing the financial benefits of tax evasion against the risks of
detection and penalties. Since the decision to declare taxes does not inherently trigger a
response in the form of a penalty, taxpayers are presented with two options: They can either
declare their income correctly, or they can declare less than that. By choosing the latter
strategy, the outcome depends on whether the taxpayer is audited; if not, they are in a more

advantageous position than under the first strategy. Instead, if they are audited without



declaring their taxes truthfully, the consequence would be a penalty. Hence, decision-making
in this context is non-trivial and, according to this model, depends on four main factors: actual
income level, tax rates, audit probability, and the magnitude of fines. Assuming taxpayers
base their decisions on tax declaration in a way that maximizes their expected utility, they
would not pay more taxes than they are obliged to. Therefore, reducing non-compliance
requires implementing vigilant monitoring, the threat of sanctions and penalties, and
restrictions on opportunities for tax fraud. Without these measures, the standard utility model
suggests that taxpayers will not comply.

The deterrence approach tracing back to the pioneering work of Allingham and
Sandmo (1972) has been dominant in the field of tax compliance research. However, this
prediction is in contrast with the real-world observation of individuals tax-paying behavior.

It substantially overestimates non-compliance, considering the very low likelihood of an
audit, the fairly modest penalties, and the high number of taxpayers that comply (Hashimzade
et al., 2013; Kleven et al., 2011). This compliance paradox led to the suggestion that the more
intriguing question is not why individuals evade taxes, but why they pay them. (Alm, 2012).

The predictions of the standard utility theory, which holds the assumption that
individuals always act perfectly rational, were further challenged by Thaler (1988). He
unveiled a variety of anomalies in human behavior, such as the Endowment Effect, which
states that individuals tend to overvalue items they own, regardless of their objective market
value. Regarding tax policy changes, they might show more resistance towards tax increases,
since the psychological impact of perceived loss is commonly greater than the positive
feelings obtained from potential gains associated with tax reductions (see also Yang, 2023).

Another heuristic used in decision-making under uncertainty is described within the
Framing Effect. The way tax information is presented can significantly influence compliance.
For example, emphasizing the benefits of tax payments may increase compliance, while
pointing out penalties may result in resistance (Casey & Scholz, 1991).

These mentioned heuristics are only a fraction of the numerous mental shortcuts
individuals take when making decisions, especially under uncertainty. This demonstrates that
agents do not have stable, well-defined preferences, and rational choices are not always made
(McCaftery et al., 2003; Thaler, 1988). Such evidence suggests deviations from utility
maximization theories centered around the so-called homo economicus and that compliance
cannot be solely explained by the benefit-cost analysis of amoral individuals. When making
decisions, taxpayers might additionally be influenced by factors such as tax morale (Graetz &

Wilde, 1985).



1.2 Slippery Slope Framework

The above-mentioned limitations of the expected utility theory indicate that the
compliance decisions made by individuals is highly influenced by additional factors not
accounted for by the elemental ‘economics-of-crime’ framework (Alm & Torgler, 2011).

An extensively referenced concept, the Slippery Slope Framework by Kirchler, Hoelzl, and
Wahl (2008), seeks to explain the factors influencing tax compliance. This model
distinguishes between enforced and voluntary compliance, emphasizing the essential roles of
both deterrence and non-deterrence factors. According to this theory, the tax climate in a
society varies on a continuum between antagonistic and synergistic. Antagonistic climates
describe societies where taxpayers and authorities work against each other, resulting in a
‘cops and robbers’ mentality, where compliance can merely be reached by enforcement. In
contrast, in a synergistic climate, both parties cooperate and collaborate towards common
goals, and authorities prioritize transparency and respectful interactions with taxpayers. This
can be described as a ‘service and client’ mindset, where voluntary compliance is likely due to
taxpayers’ sense of responsibility.

Furthermore, this framework states that compliance is influenced by two principal and
interacting dimensions: the power of authorities and the trust in authorities. The power
dimension refers to the authorities’ ability to enforce compliance through deterrent measures,
such as audits and penalties, as perceived by the taxpayer. In contrast, trust in this context
relates to individuals’ perceptions of the authorities regarding their trustworthiness and
benevolence. Hence, this model emphasizes the importance of the interaction between both
parties, suggesting that the regulations set by the authorities and taxpayers’ attitudes toward
these authorities play key factors in influencing compliance behavior.

Additionally, the dimensions of trust and power interact dynamically. If, according to
this framework, trust in authorities is low, tax compliance tends to increase when the power of
authorities increases, such as through higher audit probabilities and severe penalties.
Taxpayers may comply primarily out of fear of detection or punishment, resulting in enforced
compliance. Conversely, high-trust environments where taxpayers perceive authorities as
benevolent and fair, they are more likely to comply voluntarily, without the need for coercion.
Trust variations are most critical when power is low, although they become irrelevant when
power is at its maximum since authorities can enforce full compliance. In contrast, variations
in power are most relevant when trust is low, however, they are inconsequential when trust is

at its highest since taxpayers will contribute their share regardless.



The dynamic nature of this model is further evident in the way changes in one
dimension can also affect the other. For example, increased power in the form of more
frequent auditing and more severe fines can be perceived as a lack of trust towards the honest
taxpayer, especially if they are conducted in harsh or seemingly unfair ways. Taxpayers may
feel that they are being treated as potential criminals rather than responsible citizens, which,
in turn, may result in reducing their overall trust in authorities. This may lead to resentment,
reducing the likelihood of voluntary compliance in the future. On the other hand, if authorities
are perceived as effective in detecting fraud and penalizing tax evaders in a fair manner,
taxpayers may develop greater trust. Witnessing fair consequences for wrongdoing can foster
a more positive perception of tax authorities, leading to increased compliance. Additionally,
taxpayers’ attitudes toward authorities are strongly influenced by how these authorities
communicate their actions.

In summary, the relationship between power and trust is intricate and dynamic, and
variations in one dimension can profoundly affect the other, influencing taxpayer behavior in

numerous ways.

1.3 Responsive Regulation

While the Slippery Slope Framework emphasizes the dynamic relationship between
power and trust, as well as underlying mechanisms and psychological aspects thereof, the
responsive regulation model by Braithwaite (2007) focuses on regulatory strategies authorities
can apply depending on the behavior of taxpayers. To encourage compliance, the model
suggests various levels of regulatory interventions that tax authorities can implement, which
are illustrated in the form of a pyramid. It is structured from the least intrusive methods at the
bottom to the most intrusive strategies at the top. At a base level, education and service lay the
grounds for ensuring compliance in a non-intrusive way, providing taxpayers with
information, guidance, and support, to help them understand the tax system and their
responsibilities. Slightly more intrusive tactics, as shown in the middle of the pyramid,
include reminders, warnings, and audits to signal to taxpayers that their non-compliant
behavior is disapproved. Finally, at the top of the pyramid and its highest level of intrusion,
tax authorities may resort to more severe measures, such as penalties or audits. The idea
behind the regulatory pyramid is that authorities can achieve compliance using lower levels,
relying on education and persuasion rather than coercion. The most intrusive level is used
only as a last resort, after lower levels have failed to ensure compliance. The pyramid further

emphasizes the importance of escalating interventions only when necessary, followed by de-
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escalation once compliance is achieved. The objective of this approach lies in cultivating a
cooperative relationship between tax authorities and taxpayers, ultimately resulting in a more
effective and sustainable tax system. Responsive regulation, according to Braithwaite (2007),
stands in contrast to regulatory formalism, which relies on predefined rules and procedures,
often applying them universally without considering individual contexts. This rigid approach
relies on punishment and enforcement as the primary tools for achieving compliance, using
automated processes that may alienate taxpayers and overlook the underlying causes of
certain behaviors. Braithwaite also argues that deterrence interventions may have
counterproductive effects, especially if taxpayers perceive them as unjust, potentially
resulting in adverse outcomes that undermine the overall objective of a well-functioning tax
system.

To summarize, responsive regulation strives for active engagement with taxpayers
through dialogue and understanding, allowing for more flexible responses in regulatory
methods and focusing on building a culture of cooperation and shared responsibility between
taxpayers and tax authorities.

In addition to highlighting the importance of measures set by authorities, Braithwaite
(2003) defines five motivational postures individuals can hold towards regulatory systems and
how they affect their compliance decisions. Two of these postures indicate a generally
positive attitude towards authorities, termed commitment and capitulation. Committed
taxpayers genuinely feel morally obliged to act in the collective’s interest and contribute their
share with good will. The second positive posture, capitulation, involves accepting the tax
office as a legitimate power as long as one complies with its demands. In contrast, the three
distinct postures of defiance, which indicate a negative attitude towards authorities, are
labelled resistance, disengagement, and game playing. Resistance reflects doubts about the
tax office’s intentions, promotes vigilance against perceived overreach and a willingness to
curb its power. Disengagement represents another posture of resistance, however, in this case,
it is more pervasive and signifies disenchantment with authorities, judging the system as
irredeemable. The primary objective for disengaged individuals is not to challenge authorities
but to maintain a significant distance while neglecting their tax responsibilities. Finally,
individuals who adopt a game-playing attitude perceive laws as tools to be manipulated for
personal gain, indicating a strategic approach to engaging with the tax system. These five
postures capture the range of attitudes and behaviors taxpayers exhibit towards authorities,
reflecting their varying levels of acceptance, defiance, and strategic engagement with the tax

system.
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Regarding the relations of these different types of motivational postures to
compliance, Kirchler and Wahl (2010) found that voluntary tax compliance is positively
correlated with the positive postures of commitment and capitulation, and as expected,
negatively correlated with resistance, disengagement, and game playing. The negative attitude
of resistance is positively correlated with enforced compliance. Resistance is also positively
associated with tax evasion, as are disengagement and game-playing attitudes, while the latter
is also additionally correlated with tax avoidance. While tax avoidance as well as tax evasion
are forms of non-compliance, the first describes a way to reduce taxes by legal means by
taking advantage of loopholes in the law (Sandmo, 2005). Tax evasion, however, is illegal, as
it involves the intentional act of non-compliance by understating income or overstating
deductions, thereby reducing tax owed (Elffers et al., 1987; Sandmo, 2005).

It is important to note that, while both voluntary and enforced compliance lead to the
fulfilment of tax obligations, there is no correlation between these two forms of compliance,
since the individual’s motives to comply are inherently different. Voluntary compliance stems
from the taxpayers’ trust in authorities, whereas enforced compliance results from the

authorities’ ability to conduct audits and impose penalties effectively (Kirchler et al., 2008).

1.4 Investigating Tax Compliance

While audits are the most direct method for detecting tax fraud, they are certainly not
the most efficient (Hallsworth, 2014). Audits are expensive, officials might not detect
undeclared income, and it is difficult to distinguish between fraud and an actual error.
Furthermore, there is a lack of consistency among auditors, and tax authorities are unable to
detect fraudulent individuals who simply fail to file tax returns. These limitations have
contributed to the increased use of tax experiments in controlled laboratory settings to analyze
tax compliance (Hallsworth, 2014). The experiments take place over several rounds, where at
the beginning, subjects earn or are given an income and then must decide the amount they
declare. As in real-life situations, taxes are paid only on reported income, not on any
underreported amounts. Taxpayers are informed beforehand that failing to declare their full
income carries a certain probability of detection and may result in a fine. At the end of the
experiment, each subject is paid the amount they successfully accumulated (Alm & Torgler,
2011).

Experiments within these controlled laboratory settings hold several advantages
(Hallsworth, 2014). Most importantly, they make evasion visible, since it can be easily

measured within these controlled conditions. Secondly, they allow for greater manipulation
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and isolation of variables, facilitating the measurement of their causal effect without external
interference. Another advantage lies within the cost-effectiveness of those experiments, and
the opportunity for these conditions to be configured and reconfigured quite easily (Webley et
al., 1991). However, the use and interpretation of tax compliance experiments in controlled
settings should be approached with caution (Alm & Torgler, 2011). Like lab experiments in
general, the findings of tax compliance experiments often do not apply to human behavior in
the real world. Additionally, in these types of studies, the subjects most frequently
participating are students, which may not be entirely representative of real-world taxpayers.
Subjects in an experiment may also be prone to modify their behavior since they are aware
that they are being observed while taking part in an experiment. Therefore, the external
validity of tax experiments in laboratory settings is limited, and results should be interpreted

cautiously.

1.5 The Rise of Natural Field Experiments
Several limitations of laboratory tax experiments have been addressed with the
emergence of field tax experiments (Mascagni, 2018). Instead of isolating subjects in artificial
laboratory settings, field experiments take place under real-life conditions. The participants
are real taxpayers in their usual environment and data is collected from actual returns.
According to Roth’s (1986) categorization, experiments aimed at testing and refining
formal economic theories are described as ‘speaking to theorists’, while large-scale field
experiments offer the opportunity to directly influence policy-making strategies, which he
refers to as ‘whispering into the ears of princes’. In the latter category, experimenters can
engage in a dialogue with policymakers, not just with each other. Substituting lab settings
with field experiments in real-life situations can provide a more nuanced understanding of tax
compliance. While lab experiments may highlight theoretical foundations as a proof of
concept, field experiments are better suited to test concrete policy options, which greatly
increases their relevance (Mascagni, 2018).
According to Harrison and List (2004), field experiments can be classified into the
following categories:
o artefactual field experiments are the same as conventional lab experiments but
with a nonstandard subject pool (i.e. non-students);
o framed field experiments provide an additional field context in either the

commodity, task, or information set;
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e and, within natural field experiments, subjects naturally undertake tasks and

are not aware that they are taking part in an experiment.

Natural field experiments (NFEs) are based on randomized treatment and control
groups and the subsequent comparison of those (Mascagni, 2018). Subjects are provided with
information intended to influence their tax compliance behavior, such as perceptions of audit
probability, fairness, and tax morale. The treatments are frequently conducted by sending
letters directly to taxpayers. These letters can contain deterrent messages stating that audits
are conducted in a routine manner, and evading taxes can lead to facing severe fines. Another
approach is to send letters including non-deterrent messages that highlight the importance of
paying taxes, e.g., in terms of the provision of public goods, such as financing schools and
hospitals. The latter caters to subjects perceptions of tax morale and fairness, whereas the first
has more of a threatening undertone and compliance is interpreted as a mere gamble with the
risk of punishment (Hallsworth, 2014). Treatment groups are then compared to control
groups, whereof subjects have not received a letter, or received a letter without any
informational treatment. The variations in taxpayer behavior across groups, as well as before
and after receiving the letters, can be examined, allowing researchers to determine the causal

effect of various factors on tax compliance (Mascagni, 2018).

1.6 The Present Study

The current systematic review examined the effectiveness of deterrence nudging
interventions on tax compliance across various population subgroups, considering individuals’
compliance history and employment context. Building on the theoretical foundations outlined
earlier, from the classical economic deterrence model (Allingham & Sandmo, 1972) to the
more nuanced concepts of the Slippery Slope Framework (Kirchler et al., 2008) and the
responsive regulation model (Braithwaite, 2007), this review seeks to empirically evaluate
how deterrence strategies operate across different individual contexts. The review also
incorporates methodological insights from the growing use of natural field experiments,
which offer a valuable enhancement to traditional lab-based approaches by capturing real-
world taxpayer behavior in natural settings. These experiments provide the foundation for the
evidence analyzed in this review, enabling a comprehensive examination of the causal impact
of deterrence messages on compliance outcomes. In addition to examining contextual
variation, deterrence interventions were categorized based on the type of deterrence message

used in each study to assess which strategies were most effective in promoting tax
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compliance. Following the synthesis and coding process, the complete dataset was split into
two separate analyses. This review focuses exclusively on deterrence interventions, while the
effectiveness on non-deterrence interventions was analyzed separately by a colleague (Truzka,
2021). The coding scheme was jointly developed, while the coding of the studies and the
subsequent data analyses were carried out separately by each researcher. Finally, beyond
individual-level factors, deterrence interventions were also examined in relation to the
geographical region where the studies were conducted, in order to explore the role of broader

systemic and cultural differences in shaping taxpayer behavior.

Methods

2.1 PRISMA Statement

To ensure the reporting quality as well as the transparency of this systematic review,
the criteria of the PRISMA Statement (“preferred reporting items for systematic reports and
meta-analyses”) were followed. Developed by Moher et al. (2009), the PRISMA Statement
consists of two integral parts: A checklist containing 27 items, which serves as a guideline for
the writing process of systematic reviews and meta-analyses, as well as a four-phase flow
diagram to guide through the process of literature research and study selection. Following the
PRISMA Statement strengthens the quality of systematic reviews and meta-analyses by

facilitating standardization, enhancing transparency, and reducing the risk of biases (Moher et

al., 2009).

2.2 Literature Research Strategy

To conduct the literature research, multiple sources were used to accumulate relevant
studies for this systematic review. As a starting point and to gain an overview of existing
studies, an informal literature search was conducted using Google Scholar. Subsequently, the
databases PsycInfo, PSYNDEX, Web of Science, and Scopus were employed to conduct a
comprehensive literature review.

The keywords used for screening the databases were split into different categories
regarding the methodology (“field experiment”), the tax compliance context (“tax

2 ¢e b 1Y 9 ¢C

compliance”, “tax evasion”), deterrence interventions (“deterrence”, “audit”, “penalty”,

99 ¢

“detection”, “threat”), and non-deterrence interventions (“non-deterrence”, “social norm”,

29 <

“moral appeal”, “public good”, “simplification”, “reward”, “information”).
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2.3 Selection Criteria

To be included in this systematic review, studies were required to meet a set of clearly
defined criteria to ensure the relevance and comparability of the findings: First, only natural
field experiments were accepted, ensuring that real taxpayers behaved in their natural
environment. Second, studies had to employ nudging interventions that targeted tax
compliance behavior. These interventions could be based on deterrence principles (e.g.,
emphasizing penalties or audits), non-deterrence strategies (e.g., appealing to social norms,
trust, or moral obligations), or a combination of both. Third, only direct effects on taxpaying
behavior were of interest within this systematic review, while effects regarding mediation or
moderation, spill-over or network effects were not included. Finally, in order to assess and
compare the effectiveness of the interventions across studies, it was necessary for the study to
report statistical significance levels to classify them as positive, zero, or negative. This
classification served as the foundation for synthesizing the evidence and drawing conclusions

about the overall effectiveness of different nudging strategies.

2.4 Coding Procedure
Following the study selection process, the most relevant information about each study
was gathered in a first coding sheet as a general overview. The data was extracted and
assorted into the following categories:
e title, author(s), year of publication
e key results
e message content (i.e., deterrence, non-deterrence, or both)
¢ independent variable (i.e., type of intervention(s))
e dependent variable (i.e., outcomes measured)
e type of tax (e.g., income tax, property tax, etc.)
e participants (e.g., individuals, companies, self-employed), including the sample size
e country
o effectiveness
In an additional column, the exact wording of each intervention was transcribed. This
initial data extraction was the basis for synthesizing the information into the final coding
table, which consists of the following categories:
e title, author(s), year of publication
e study outcome

e type of intervention (i.e., deterrence, non-deterrence, or both)
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e type of nudge element
e population (e.g., individuals, companies, self-employed)
e region
e type of tax (e.g., income tax, property tax, etc.)
o effectiveness
e control group (e.g., no letter, simple letter)
e sample size
According to this coding pattern, each intervention used in the reviewed studies was
systematically categorized. For each of these broad categories, more specific subcategories
were defined, to which the individual interventions were further allocated. The subcategories
will be described in detail in Section 3.
Due to the abstract nature of the categorization process and the potential loss of
specific contextual information, an additional column was included in the coding table to
provide more detailed descriptions of each intervention. The coding procedure for each

intervention was conducted by both reviewers.

Results

3.1 Study Selection

The study selection process was guided by the PRISMA flow diagram, depicted in
Figure 1. The studies identified through the databases mentioned in Section 2 (n = 120) were
further reduced by removing duplicates (n = 81). The selection of studies was then revised in
detail, causing some of the studies to be excluded from the sample for several reasons. After
screening the studies in greater detail, it was found that in some of the studies, the target
population was no real taxpayers, the intervention was not delivered via letter, e-mail, or
SMS, or the outcome was measured qualitatively and not quantitatively, which, as mentioned
in Section 2 were all critical for the selection of the studies. A small number of studies was
further excluded for the following reasons: the outcome was measured in follow-up, network,
or spillover effects only (i.e., no direct effects), the outcome was not of interest for the present
study (e.g., demographical effects), or the interventions used in the study did not qualify as a
deterrence or non-deterrence nudge. Consequential to further exclusion of these studies, a
total of 56 studies were included in this systematic review (see Table 1), which were

subsequentially categorized into the coding table by both raters.



17

Figure 1
PRISMA Flow Diagram
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3.2 Interrater Reliability

To assess the degree of agreement between the raters, Fleiss’ kappa (Fleiss & Cohen,
1973) was calculated for the categories that showed the greatest variation between studies.
Dype of Intervention, Population, and Effectiveness were the three main categories for which
interrater reliability was evaluated, as well as the overall interrater reliability. Fleiss’ kappa
quantifies the degree to which observed agreement between raters exceeds the level expected
by chance, assuming random categorization. Following the characterization by Landis and
Koch (1977), Fleiss et al. (J. Fleiss et al., 2003) defined specific value ranges for kappa to
indicate the degree of agreement. Values greater than approximately .75 are considered to
represent excellent agreement beyond chance, values below .40 may be taken to reflect poor
agreement beyond chance, and values between .40 and .75 are interpreted as indicating fair to
good agreement beyond chance. For the category Type of Intervention, the k coefficient
reached .692; for the category Population .777; and .925 for the category Effectivity. Across
all three categories, this resulted in an interrater reliability of k = .825, indicating an excellent
level of agreement between both raters.

Following the process of categorization, any variations in ratings between the two
raters were discussed and with an experienced third rater. Additionally, categories with
inexact definitions were precisely redefined with his support and the guidance of the
supervisor of this systematic review. Figures displaying Fleiss’ kappa for the combined and

separate categories are provided in Appendix D.
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3.3 Categorization of Studies and Overall Frequencies

The initial sample consisting of 56 studies included in the coding table was further
narrowed down, as for the data exploration of this systematic review, exclusively deterrence
interventions were of interest. Consequentially, this resulted in a sample of 42 studies
containing at least one deterrence intervention, with 216 deterrence interventions in total. The

overall frequencies will be displayed below each category using bar charts.

3.3.1 Outcome Measures

To measure each studies direct effects, the following categories were defined in the
coding table: The Extensive Margin refers to a binary outcome indicating the probability of
compliance (i.e., whether taxes were paid, or filing occurred after the intervention had been
conducted). The Intensive Margin, on the other hand, measures the extent or intensity of
compliance compared to the control group, such as the amount of taxes paid after receiving
the intervention. The category Timely Payment is defined as another binary outcome
indicating the probability of compliance within two months following the intervention. The
fourth outcome category Tax Deductions/Claims measures if the intervention had any effects
on tax deductions or credit claims. The outcome was classified based on whether there was a
statistically significant impact on these variables. As shown in Figure 2, the category intensive

margin was coded 114 times, representing the most frequent outcome category.

Figure 2

Overall Frequency Distribution of Outcomes

Outcome

120

Frequency

Extensive Margin Intensive Margin Timely Payment Tax Deductions / Claims Other

Outcome



Table 1

Overview of Studies Containing Deterrence Interventions in this Systematic Review
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Author(s), Country Participants Deterrence Intervention(s) Dependent Variable(s) of
Year of Publication Interest
Alm, Cifuentes, Colombia 3,606 individual social protection Possible/likely/certain audit message, Reported health care
Nifio, and Rocha contribution taxpayers likely penalty message payments, reported
(2019) pension payments
Appelgren (2008) Sweden 768 sole proprietors Random and rational audit threat Changes in declared
income
Ariel (2012) Israel 4,935 corporations Penalty threat Gross sales values
reported, VAT payments,
VAT deductions
Bérgolo, Ceni, Uruguay 16,392 small- and medium-sized Audit-statistics message (providing Perceived audit
Cruces, firms (primary sample) information about audit and penalty probability, Taxes paid
Giaccobasso, and rates), Audit-endogeneity message based on administrative
Perez-Truglia 4048 small- and medium sized (quantitative information about audit data
(2019) firms (secondary sample) probabilities and penalty rates) (primary
sample)
Audit threat (25%) message, Audit threat
(50%) message (secondary sample)
Boning, Guyton, USA 12,172 businesses with Alert C Information about firms’ responsibilities, Income and payroll tax

Hodge, Slemrod, and
Troiano (2018)

(higher risk of falling behind in
required deposits than the general
population, yet not as high as
groups A and B)

penalties etc., in-person visit from IRS
officer

remittance, probability of
tax remittance



Bott, Cappelen,
Serensen, and
Tungodden (2017)

Brockmeyer, Smith,

Hernandez, and
Kettle (2019)

Carrillo, Pomeranz,
and Singhal (2017)

Castro and
Scartascini (2015)

Chirico, Inman,
Loeffler,
MacDonald, and
Sieg (2016)

Chirico, Inman,
Loeffler,
MacDonald, and
Sieg (2019)

Norway

Costa Rica

Ecuador

Argentina

USA

USA

15,708 individual taxpayers

12515 firms that were covered by at

least one third-party report
(Experiment 1)

37242 firms that were not covered
by a third-party report (Experiment

2)

7993 firms

23,195 individual property owners

4,927 individual property owners

19,039 individual property owners

Detection letter (tax administration has

received information that individuals had

income and/or assets abroad)

Threat message including possible
"third-party information", Threat
message including specific examples of
"third party" reports (Experiment 1)

Threat without including "third party
information", threat including weaker
"third party information"
(Experiment 2)

Missing revenue reminders, missing
revenue reminders detailing the missing
amount

Penalty threat message

Reminder letter about detection and
penalty threat

Reminder letter about detection and
penalty threat
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Amount of self-reported
foreign income

Income tax compliance
rate, Tax payment, other
compliance outcomes (e.g.,
sales tax declarations, sales
tax payments etc.)

Income Tax response rate
and reported revenue

Rate of property tax
payment

Rate of property tax
payment, amount of
revenue

collection

Tax payment rate, amount
of taxes paid



Coleman (1996)

Cranor, Goldin,
Homonoff, and
Moore (2020)

De Neve, Imbert,
Spinnewijn,
Tsankova, and Luts
(2019)

Del Carpio (2013)

Dunning, Monestier,
Pineiro, Rosenblatt,
and Tunon (2015)

Dwenger, Kleven,
Rasul, and
Rincke (2016)

Eerola, Kosonen,
Kotakorpi,
Lyytikdinen, and
Tuimala (2019)

USA

USA

Belgium

Peru

Uruguay

Germany

Finland

47,000 individual taxpayers

90,349 individual taxpayers

1,216,317 individual taxpayers
(Experiment 1); 229,751 individual
taxpayers (Experiment 2); 188,180
individual taxpayers (Experiment
3); 1,500,000 online tax filers
(Experiment 4); 148,925 individual
taxpayers (Experiment 5)

22,318 individual property owners

28,646 individual taxpayers

39,782 individual church taxpayers

45,000 individual property owners

Message containing threat about higher
audit probability

Detailed penalty reminder, general
penalty reminder

Deterrence message (penalty; penalty +
immediacy; penalty + enforcement)

Information about the average level of
enforcement, payment reminder threat

Penalty threat reminder

Letter informing about audit probability

Notification about the general increase of
enforcement, notification about the
increase in enforcement based on the use
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Changes in reported
federal taxable income,
taxes paid

Full tax payment or
payment plan creation

Extensive margin and
intensive margin
outcomes

Rate of property tax
payment

Intended compliance
measured through
access to a web account,
actual tax payments

Rate of church tax
payment vs. the amount of
tax due

Rate of property tax
payments, amount of
reported property taxes



Fellner, Sausgruber,
and Traxler (2013)

Hallsworth, List,
Metcalfe, and Vlaev
(2017)

Harju, Kosonen, and
Ropponen (2014)

Hasseldine, Hite,
James, and Toumi
(2007)

Hernandez, Jamison,
Korczyc, Mazar, and
Sormani (2017)

Hernandez, Karver,
Negre, and Perng
(2019)

Hiscox et al. (2018)

Austria

UK

Finland

UK

Poland

Kosovo

Australia

50,498 individual TV license fee
payers

119,527 individual taxpayers

4800 small businesses

7,307 sole proprietors

149,925 individual taxpayers

11,603 individuals (letter sample),
23,622 firms (e-mail sample),
22,828 firms (SMS sample)

1,279 existing businesses
(Experiment 1); 328 new
businesses (Experiment 2)

of third-party information on ownership
of dwellings

Detection threat message

Letter informing about charging with
interest

Letter informing about audit probability
of 5%, letter informing about audit
probability of 33%

Increased audit treatment letter, certain
audit treatment letter, financial penalty
treatment letter

Penalty threat and execution order
treatment, omission information

Simple reminder combined with a
deterrence message

Penalty threat reminder e-mail
(Experiment 1), Information stressing
obligations necessary for businesses
(Experiment 2)
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GIS registrations or
contract updates

Rate of tax payments

VAT tax reporting

Reported turnover, Change
in net profit

Rate of tax payments,
amount of taxes paid

Rate of tax declaration,
amount of taxes
paid

Tax compliance rate within
the DGST scheme, tax
payments



Iyer, Reckers, and
Sanders (2010a)

Iyer, Reckers, and
Sanders (2010b)

Kettle, Hernandez,
Ruda, and Sanders
(2016)

Kettle, Hernandez,
Sanders, Hauser, and
Ruda (2017)

Kleven, Knudsen,
Thustrup, Kreiner,
Pedersen, and Saez
(2011)

Koumpias (2017)
Larkin, Sanders,

Andresen, and
Algate (2019)

USA

USA

Guatemala

Guatemala

Denmark

Greece

UK

800 state retail firms

1000 construction firms

43,387 individual taxpayers

627,242 individual taxpayers

42784 taxpayers (partly self-
reported, partly third-party
reported)

(17764 self-employed)

4,316 taxpayers

9,130 individual taxpayers

Letters enhancing perceived detection
risk, letters raising penalty awareness,
letters raising both

Letters enhancing perceived detection
risk, letters raising penalty awareness,
letters raising both

Information about potential penalties,
audit/detection threat, information about
social norms combined with detection
threat

Information about penalties for
dishonesty, information about
enforcement, information about social
norms combined with detection threat

Deterrence letter threatening with certain

audit, deterrence letter threatening with
50% audit

E-Mail reminder and phone call
(including sanction threats)

Enforcement salience letter

Reported Use and B&O
tax

Reported Use and B&O
tax

Tax declaration rate, log
amount conditional on
payment, amount
unconditional on
payment

Amount of online tax
declaration
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Reported income tax levels

Extensive margin,
intensive margin

Rate of tax payments,
amount of taxes paid



Mascagni, Nell, and
Monkam (2018)

Meiselman (2018)

Ortega and
Sanguinetti (2013)

Perez-Truglia and
Troiano (2018)

Pomeranz (2015)

Robitaille, House,
and Mazar (2018)

Sanders, Reckers,
and Iyer (2008)

Schwartz and
Orleans (1967)

Rwanda

USA

Venezuela

USA

Chile

Canada

USA

USA

10,800 business and self-employed

taxpayers

9,523 individual taxpayers

6,000 firms

34,334 individual taxpayers

102,000 small and medium-sized
firms

12,505 Organizations

277 use tax paying firms; 1,278
B&O tax paying firms

173 individual taxpayers

Penalty threat treatment (letter, e-mail,
SMYS)

Penalty salience letter, Punishment
probability letter

Detection threat letter

Penalty information (with interest)
treatment

Audit threat letter

Penalty threat including deadline

Penalty threat, penalty threat including
nondeterrent accountability manipulation
(signing affidavit that no tax was due)

Penalty threat letter treatment
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Rate of reduced income tax
liabilities

Rate of remitted tax
payments

Tax balance (differences
between tax accruements
and tax payments)

Probability of leaving a tax
delinquent list

(participants can get off the
list if they fully pay the
difference owned or agree
to a repayment plan)

Monthly VAT payments

Extensive and intensive
margin

Reported use and B&O tax
base

Changes in levels of
reported income, tax
deductions, income tax
after credits



Shimeles, Gurara, Ethiopia
and Woldeyes
(2017)

Slemrod, USA
Blumenthal, and
Christian (2001)

3,730 businesses

1724 individual taxpayers

Audit threat and penalty threat via hand-
delivered letter

Audit threat letter
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Profit tax payment

Average reported federal
taxable income, average
reported federal tax after
credits average reported
Minnesota tax liability



26

3.3.2 Type of Intervention

For the subsample of studies that implemented deterrence-based interventions,
subcategories were defined to distinguish between the different types of nudges. The first
category, Audit/Detection Threat, refers to interventions that employed explicit warnings or
reminders about the possibility of a tax audit or detection. The second category, Penalty
Threat, includes interventions that primarily focused on threatening sanctions or punishments
for non-compliance. The third category, Other, was used for interventions that did not fit into
one of the two previous categories or that employed a combination thereof. This category also
included non-deterrence nudges (e.g., additional information or simplification) that contained
an additional distinct deterrent element (e.g., in the letter header). Overall, interventions
categorized as Audit/Detection Threat appeared most frequently, coded 94 times, as depicted

in Figure 3.

Figure 3

Overall Frequency Distribution of Types of Interventions

Type of Nudge
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3.3.3 Population

Within the population category, three distinct subcategories where further defined. The
first of these subcategories, Company, refers to businesses that employ a relatively large
number of employees. The second subcategory, Self~-Employed, encompasses sole proprietors
as well as businesses that typically have fewer employees and may operate with less formal
administrative structures. The third subcategory under the population category was labeled

Individuals, which refers to individual taxpayers who are personally obliged to contribute
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their share of taxes. To allow for a comparison of the population based on their compliance
history, the participants’ employment status was combined with an additional subcategory
representing their previous compliance. Thus, the label non-compliant was added to each of
the employment status subcategories if there was a record of previously failing to pay taxes
accordingly. If previous non-compliance was not explicitly mentioned in the underlying study,
participants were categorized as a mixed or general taxpayer group, entailing both those with
and without a history of non-compliance. The subsample /ndividual/non-compliant was coded

most frequently, accounting for 64 cases. The overall frequencies are provided in Figure 4.

Figure 4

Overall Frequency Distribution of Population Subcategories

Population

Company Company / Individual Individual / Self-Employed Self-Employed /
MNoncompliant MNoncompliant Noncompliant

Population

3.3.4 Region

The geographical context in which the included studies were implemented was
systematically classified into the following predefined subcategories: Africa, Australia / New
Zealand, Middle East, North America, South America (including Central America), Northern
Europe, Southeastern Europe, and Western Europe, which includes Central European
countries. Figure 5 provides a visual representation of frequencies, with the largest share of

regional subcategories from South America, coded 79 times overall.
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Figure 5

Overall Frequency Distribution of Regional Subcategories

Region

&0

Frequency

Africa Australia / New  Middle East North America  Northern Ewrope South America South/ Eastern Western Europe
Zealand Europe

Region

3.3.5 Type of Tax

The individual taxation types were divided into the following subcategories: /ncome
Tax, VAT, Property Tax, Council Tax, Foreign Income Tax, Goods and Services Tax, B&O Tax
(Washington State Business & Occupation Tax), Sales Tax, TV License Fee, Use Tax and
Church Levy. An additional subcategory labeled Other was included for taxes that did not
align with the predefined categories or were not explicitly addressed in the study. The most

frequently observed type of tax was Income Tax, coded 110 times, as shown in Figure 6.

Figure 6
Overall Frequency Distribution of Types of Taxes

Type of Tax

Frequency

B&O Tax  Chuwrch  Council  Forcign  Goodsand  Income Other  Property  Sales Tax ™ Use Tax VAT
Levy Tax Income  Services Tax Tax Li
Tax Tax Fee
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3.3.6 Effectiveness

To measure the effectiveness of each intervention, the results were classified as either
Positive Effect, Zero Effect, or Negative Effect on the measured outcome. An effect was
considered positive if the intervention had significantly increased tax compliance or tax
deductions, and negative if the intervention led to a decrease in tax compliance or tax
deductions, causing a negative or backfiring effect. If there was no significant effect of an
intervention, it was classified as Zero Effect. Significance levels in the context of this
systematic review were set at p <.05. In the deterrence sample, most interventions were
coded as effective, particularly 115 cases. A negative or backfiring effect could be observed in

six cases, as illustrated in Figure 7.

Figure 7

Overall Frequency Distributions of Effectiveness

Effectiveness
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0 [55]
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Effectiveness

3.3.7 Control Group

Two relevant subcategories were defined to classify which type of control group the
intervention was compared against. The intervention was either compared to a No Letter
control group, which was not exposed to any intervention or message, or a Simple Letter /
Simple Reminder control group, in which subjects received a message without nudging
elements. The subcategory Other contains treatments that were not clearly defined or could
not be categorized into one of the described subcategories. The frequency distributions of
control groups are presented in Figure 8. Interventions were most frequently compared against

a No Letter control group, coded 111 times.
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Figure 8

Overall Frequency Distributions of Control Groups

Comparison Group

Frequency

No Letter Simple Letter Simple Reminder Other

Comparison Group

3.4 Empirical Analysis

The results of this systematic review will be presented in the following section, with a
primary focus on the frequency distributions observed within the dataset. Deterrence nudging
interventions and their respective effects will be displayed across various subcategories,
which include different taxpayer populations, such as individuals, self-employed taxpayers or
companies. Additionally, the results will be analyzed in relation to the specific type of
intervention applied, enabling comparisons between the effectiveness of distinct deterrence
mechanisms. Furthermore, the analysis will incorporate geographical variation, examining

how deterrence interventions and their effects differ across regions.

3.4.1 Overall Frequency Distribution of Effects

To provide a comprehensive understanding of the distribution of intervention
effectiveness across various dimensions, the following section presents a detailed overview of
each subcategory, specifically distinguishing between positive, zero, or negative effects as
reported in the studies. To systematically compare these effects, Table 2 summarizes the
frequencies of interventions that utilized deterrence nudges and presents their effectiveness

within each predefined subcategory.



Table 2

Frequencies of Effects within Subcategories
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Positive Effect  Zero Effect Negative Total
(N=115) (N=95) Effect (N=6) (N=216)

Outcome

Extensive Margin 55(77.5%) 14 (19.7%) 2 (2.8%) 71 (100.0%)

Intensive Margin 42 (36.8%) 68 (59.6%) 4 (3.5%) 114 (100.0%)

Other 7 (87.5%) 1 (12.5%) 0 (0.0%) 8 (100.0%)

Tax 0 (0.0%) 4 (100.0%) 0 (0.0%) 4 (100.0%)
Deductions/Claims

Timely Payment 11 (57.9%) 8 (42.1%) 0 (0.0%) 19 (100.0%)
Type of Intervention

Audit/Detection 49 (52.1%) 42 (44.7%) 3 (3.2%) 94 (100.0%)
Threat

Penalty Threat 35 (46.1%) 38 (50.0%) 3 (3.9%) 76 (100.0%)

Other 31 (67.4%) 15 (32.6%) 0 (0.0%) 46 (100.0%)
Population

Company 7 (24.1%) 19 (65.5%) 3 (10.3%) 29 (100.0%)

Company / non- 15 (57.7%) 11 (42.3%) 0 (0.0%) 26 (100.0%)
compliant

Individual 16 (55.2%) 13 (44.8%) 0 (0.0%) 29 (100.0%)

Individual / non- 44 (68.8%) 17 (26.6%) 3 (4.7%) 64 (100.0%)
compliant

Self-Employed 14 (34.1%) 27 (65.9%) 0 (0.0%) 41 (100.0%)

Self-Employed / non- 19 (70.4%) 8 (29.6%) 0 (0.0%) 27 (100.0%)
compliant
Region

Africa 1 (20.4%) 4 (80.0%) 0 (0.0%) 5(100.0%)

Australia / New 4 (100.0%) 0 (0.0%) 0 (0.0%) 4 (100.0%)
Zealand

Middle East 0 (0.0%) 2 (100.0%) 0 (0.0%) 2 (100.0%)

North America 27 (47.4%) 30 (52.6%) 0 (0.0%) 57 (100.0%)

Northern Europe 11 (52.4%) 10 (47.6%) 0 (0.0%) 21 (100.0%)

South America 41 (51.9%) 35 (44.3%) 3 (3.8%) 79 (100.0%)

South/Eastern Europe 11 (57.9%) 5(26.3%) 3 (15.8%) 19 (100.0%)

Western Europe 20 (69.0%) 9 (31.0%) 0 (0.0%) 29 (100.0%)
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Tax
B&O Tax 0 (0.0%) 7 (100.0%) 0 (0.0%) 7 (100.0%)
Church Levy 6 (50.0%) 6 (50.0%) 0 (0.0%) 12 (100.0%)
Council Tax 2 (100.0%) 0 (0.0%) 0 (0.0%) 2 (100.0%)
Foreign Income Tax 2 (66.7%) 1 (33.3%) 0 (0.0%) 3 (100.0%)
Goods and Services 4 (100.0%) 0 (0.0%) 0 (0.0%) 4 (100.0%)

Tax
Income Tax 64 (58.2%) 43 (39.1%) 3 (2.7%) 110 (100.0%)
Other 11 (36.7%) 16 (53.3%) 3 (10.0%) 30 (100.0%)
Property Tax 15 (62.5%) 9 (37.5%) 0 (0.0%) 24 (100.0%)
Sales Tax 1 (100%) 0 (0.0%) 0 (0.0%) 1 (100.0%)
TV License Fee 2 (100.0%) 0 (0.0%) 0 (0.0%) 2 (100.0%)
Use Tax 2 (28.6%) 5 (71.4%) 0 (0.0%) 7 (100.0%)
VAT 6 (42.9%) 8 (57.1%) 0 (0.0%) 14 (100.0%)

Comparison
No Letter 68 (61.3%) 41 (36.9%) 2 (1.8%) 111 (100.0%)
Other 16 (43.2%) 18 (48.6%) 3 (8.1%) 37 (100.0%)
Simple Letter 19 (35.2%) 34 (63.0%) 1 (1.9%) 54 (100.0%)
Simple Reminder 12 (85.7%) 2 (14.3%) 0 (0.0%) 14 (100.0%)

An analysis of frequency distributions across outcome subcategories revealed that
within the category Extensive Margin, 77.5% of the interventions were effective. In contrast,
within in the outcome category Intensive Margin a majority of interventions showed no
significant effect (59.6%), while only 36.8% demonstrated a positive effect.

Considering the type of intervention, in the Audit/Detection Threat category more than
half of the interventions showed positive effects (52.1%), while merely 3.2% backfired or had
negative effects. In the subcategory Penalty Threat, more interventions had no significant
effect (50.0%) than a positive effect (46.1%).

Examining the frequency distributions of deterrence nudging interventions regarding
the population they targeted, the subsample Company displayed more ineffective
interventions (65.5%) than positive effects (24.1%). Similarly, in the subsample Self-
Employed, the majority of interventions (65.9%) showed no significant effect, while only
34.1% of resulted in positive effects. However, in the Individual subsample, more than half of
the interventions were effective (55.2%). Interestingly, in each of the non-compliant
subsamples the deterrence interventions were more successful, showing a higher frequency of
positive effects than no effects. In the Company/non-compliant category, 57.7% of

interventions demonstrated positive effects. The category Individual/non-compliant showed
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68.8% effectiveness, while in the Self-Employed/non-compliant subsample, 70.4% of
interventions had a positive effect. Backfiring or negative effects were rarely observed,
occurring in three interventions within the Company subsample and three interventions within
the Individual/non-compliant subsample.

To provide a more comprehensive overview, the frequency distribution of
effectiveness in the Population category was further analyzed with respect to participants’
compliance history (i.e., general or mixed vs. non-compliant subsample), excluding
employment status, in addition to the frequencies shown in Table 2. This analysis revealed
that interventions in the non-compliant subsample were more frequently effective than
ineffective, with 66.7% positive effects and 30.8% zero effects. In the mixed sample,
ineffective interventions outnumbered effective ones, with 59.6% showing no effect and
37.4% demonstrating positive effects. Focusing exclusively on employment status (i.e.,
Company vs. Individual vs. Self-Empolyed) and disregarding participants’ compliance
history, interventions in the Company subsample appeared to be more frequently ineffective
(54.5%) than effective (40.0%). In the Individual subsample, deterrence interventions showed
greater effectiveness (64.5%) than no effectiveness (32.3%), while in the Self-Employed
subsample, zero effects were marginally more frequent (51.5%) than positive effects (48.5%).

Regarding regional subcategories, most of the interventions took place in North and
South America. In South America, more than half of the deterrence interventions (51.9%)
showed a positive effect, while 44.3% had no significant effect. In contrast, in North America,
a greater proportion of interventions were ineffective in increasing compliance (52.6%), while
positive effects were observed in 47.4% of interventions. Throughout all European
subcategories, deterrence interventions increased compliance more frequently than not. For
example, 69% of interventions in Western Europe showed positive effects. Negative or
backfiring effects were observed in three interventions in South America (3.8%), as well as in
three interventions in South/Eastern Europe, constituting 15.8% within the respective
subcategory.

Regarding the Comparison subcategories, deterrence interventions were most
frequently compared to a No Letter control group, as noted in the previous section. Most of
these interventions compared to the No Letter comparison subgroup showed positive effects
(61.3%). In contrast, in the second most frequent control group, Simple Letter, the
interventions were mostly ineffective (63.0%), with 35.2% resulting in positive effects.

Among different tax types, Income Tax was the most frequently coded, appearing 110

times. In this subcategory, the majority of interventions demonstrated positive effects
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(58.2%), while 39.1% showed no significant impact on enhancing compliance in the
respective outcome. However, the category Type of Tax will not be further examined in this

systematic review, as it was included solely to provide additional context.

3.4.2 Effectiveness and Compliance History

To gain a deeper understanding of which specific deterrence interventions had
positive, zero, or negative effects in different population subsamples, and to provide a more
detailed overview of the data, the effectiveness of the intervention subgroups was further
investigated in terms of participants’ compliance history. In the following section, the general
or mixed taxpayer subsample (with no stated record of previous non-compliance) and the non-
compliant subsample (known to have previously failed to fulfil their tax obligations) will be
compared regarding the effectiveness of interventions. To further assess the effects in this
context, the subcategories Individual, Company, and Self-Employed were combined and
recoded into two groups: mixed and non-compliant. Subsequently, the two categories
combined with effectiveness were compared to the subcategories within Type of Nudge
(Audit/Detection Threat, Penalty Threat, and Other). The frequency distributions in this
context are depicted in Figure 9.

An analysis of the frequency distributions revealed that negative or backfiring effects
were rarely observed in both the mixed and non-compliant subsamples. In the mixed
subsample, Audit/Detection Threat was more frequently effective in promoting tax
compliance (26.6%) compared to Penalty Threat (11.8%). In contrast, in the non-compliant
subsample, the difference in effectiveness between these types of interventions was less
pronounced. Yet, in the intervention subcategory Audit/Detection Threat in the mixed sample,
non-significant effects were observed more frequently than positive effects.

The intervention subcategory Other, which proved more effective in the non-compliant
subsample compared to the previous subcategories, is also depicted below; however, it does
not provide additional insights into the effectiveness of compliance interventions. Intervention
subtypes categorized as Other did not fit in the existing subcategories, either because they
were fundamentally different, or because they combined elements of Audit/Detection Threat
and Penalty Threat. Furthermore, they did not occur with sufficient frequency to establish a
new subcategory. Nevertheless, to preserve a broader perspective, interventions of this

subcategory were not excluded from the frequency analysis.



Figure 9
Frequency Distributions of Deterrence Interventions in the Mixed and Non-Compliant
Subsamples
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Frequency Distributions within Extensive Margin and Intensive Margin Outcomes. In

the previous section, the effectiveness of the interventions was presented for all outcomes,
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including the Extensive Margin, Intensive Margin, Timely Payment, Tax Deductions/Claims,

and Other. The subsequent analysis focuses on the two most frequently observed outcomes,

extensive and intensive margin.

The outcome category Extensive Margin, as previously mentioned, describes a binary

outcome of the probability of compliance, i.e., whether to fulfill tax liabilities or not after the

intervention had been conducted. Since the outcome subcategory Timely Payment is defined

as a binary outcome that also includes information on the probability of compliance within

two months after the intervention, it was incorporated into the Extensive Margin subcategory.

Figure 10 displays frequency distributions for the mixed and non-compliant subsample, with

effectiveness measured at the extensive margin. In this context, the mixed subsample
demonstrated greater effectiveness with Audit/Detection Threat interventions (44.8%)
compared to Penalty Threat interventions (14.8%). In contrast, within the non-compliant

subsample, Penalty Threat interventions appeared slightly more effective (44.7%) than
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Audit/Detection Threat interventions (37.9%). In the non-compliant sample, interventions in
the subcategory Other had more frequently positive effects than in the mixed sample. It is also
noteworthy that, when measured at the extensive margin outcome, the effectiveness of
deterrence interventions generally increased compared to results across combined outcome
categories, with more positive than zero effects in the mixed sample as well. In the non-
compliant sample, positive effects were already the most frequent across combined outcome
categories; however, an even stronger effect emerged when measured at the extensive margin,

with more than five times as many positive effects as zero effects.

Figure 10
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant

Subsamples Measured at the Extensive Margin
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The following analysis will focus on the frequency distribution of effectiveness across
different types of interventions measured at the intensive margin, for both the mixed and non-
compliant subsamples. The outcome category Intensive Margin, as described previously,
measures the extent or intensity of compliance compared to the control group, e.g., the

amount of taxes paid after receiving the intervention.
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The frequency analysis for both subsamples with their respective effectiveness
measured at the intensive margin are depicted in Figure 11. In the intensive margin outcome,
the frequency distribution of intervention subcategories is relatively parallel to the frequency
distributions of the extensive margin outcome. The mixed subsample demonstrated greater
effectiveness in the intervention subcategory Audit/Detection Threat (20.0%) compared to
Penalty Threat (12.9%). Also, interventions categorized as Other in the non-compliant sample
appeared to have a more substantial impact on increasing tax compliance (34.8%) than in the
mixed subsample (8.7%). Compared to the effects observed at the extensive margin outcome,
effectiveness at the intensive margin was generally lower, with a higher prevalence of zero

effects.

Figure 11
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant

Subsamples Measured at the Intensive Margin
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Frequency Distributions compared to No Letter and Simple Letter Control Groups. In
the following section, frequency distributions of effectiveness were compared to assess how

the control group influenced outcomes within the mixed and non-compliant subsamples.
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Specifically, whether they were compared to a control group with no intervention or one that
received a message without deterrent nudging elements. Control group subcategories include
No Letter, Simple Letter, Simple Reminder and Other. The Simple Letter and Simple
Reminder subcategories were combined for this analysis, as both lacked deterrent nudging
elements. The subsequent frequency analyses compare effectiveness relative to each control
group for both subsamples.

Within the No Letter control group, the mixed subsample showed greater positive
effects from Audit/Detection Threats (36.2%) than Penalty Threats (22.7%). In contrast, the
non-compliant subsample responded more positively to Penalty Threats (45.5%) than
Audit/Detection Threats (23.4%). Negative or backfiring effects were rarely observed in both
the mixed and non-compliant subsamples, consistent with the overall frequencies. Figure 12
presents the frequency distributions of the subsamples regarding compliance history

compared to No Letter control groups.

Figure 12
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant

Subsamples Compared to a No Letter Control Group
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When examining the frequency distributions of effectiveness relative to a Simple
Letter control group, tax compliance of the mixed subsample appeared to be more
substantially positively impacted by Audit/Detection Threats (25.0%) than by Penalty Threats
(10.7%). Within the non-compliant subsample, interventions classified under the subcategory
Other appeared to have the greatest effect on compliance (66.7%), followed by the
intervention subcategory Penalty Threat (25.0%). Audit/Detection Threats were found to be
the least successful intervention subtype at 20.0%. However, when exploring the frequency
distributions of the mixed and non-compliant subsamples in terms of their effectiveness
against Simple Letter control groups, the positive effects appear to be weakened compared to
No Letter control groups, exhibiting a higher frequency of non-significant effects than
positive effects. Figure 13 presents the frequency distributions of the subsamples regarding

compliance history compared against Simple Letter control groups.

Figure 12
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant

Subsamples Compared to a Simple Letter Control Group
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3.4.3 Effectiveness and Employment Context

For the subsequent analysis of this systematic review, the influence of employment
context on the effectiveness of deterrence interventions was examined. To evaluate these
effects, the Population category was divided into the subcategories Company, Individual, and
Selt-Employed, assessing the effectiveness of each regardless of participants’ compliance
history.

The frequency distributions of the subsamples regarding employment status will be
presented in Figure 14. Within the Self-Employed subgroup, Audit/Detection Threats
appeared to be more effective (22.3%) compared to Penalty Threats (2.6%). There was no
observation of negative or backfiring effects in the Individual or Self-Employed subsamples,
and three observations in the Company subsample. In individuals, Penalty Threats were found
to be slightly more effective (35.5%) than Audit/Detection Threats (22.3%), while in the
Company category, these two intervention types were of similar effectiveness.

Further analyses of frequency distributions by employment type across distinct

outcome categories and control groups will be presented in Appendix B.

Figure 14
Frequency Distribution of Deterrence Interventions in the Subsamples of Company, Individual

and Self-Employed
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The frequency distributions across all subpopulations, considering both compliance
history and employment type, will not be discussed in detail within the main results section.
This is due to the division of the overall population into18 distinct subcategories, which,
while allowing for a more nuanced classification, resulted in very low or zero frequencies in
several cases. The small number of observations within many of these subgroups limits the
potential for meaningful interpretation or reliable comparison across categories. Nevertheless,

the full frequency distributions for all subpopulations are provided in Appendix B.

3.4.4 Effectiveness and Regional Context

The effectiveness of different intervention types across geographical regions was
assessed in the following section to explore potential regional differences in how deterrence-
based nudges influence taxpayer behavior. However, it is important to note that several
regions, such as Africa or the Middle East, were represented by a limited number of studies,
resulting in low or zero frequencies for certain intervention subtypes. These limitations should
be considered when interpreting the results, as they restrict the external validity of the
findings for underrepresented areas.

The frequency distributions of regional subsamples, along with corresponding
effectiveness outcomes for each intervention subtype are presented in Figure 15. In North
America, Penalty Threat interventions were observed to be more effective (14.5%) than
Audit/Detection Threat interventions (6.4%), although non-significant interventions
marginally outweighed the effective ones. In contrast, in South America, Audit/Detection
Threats led to higher compliance rates (21.3%) compared to Penalty Threats (15.8%), with
positive effects more frequently observed than non-significant outcomes. In Europe, and
particularly in Western Europe, deterrence-based interventions were generally more effective
overall, with Audit/Detection Threat interventions (12.8%) leading to higher compliance than
Penalty Threat interventions (6.6%). Negative or backfiring effects were rarely observed
across all regions, with only three interventions in South America and one in Southern
Europe. Further frequency distributions for geographical regions across separate outcome

categories and compared against specific control groups are presented in Appendix B.
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Figure 15
Frequency Distribution of Deterrence Interventions in the Regional Subcategories
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3.4.5 Correspondence Analysis
In addition to the previously presented frequency distributions derived from

crosstabulations, Correspondence Analysis was conducted to further examine the
effectiveness of deterrence interventions within both the mixed and non-compliant
subsamples. The interpretation of the crosstabulations provided a general overview of how the

frequency of different intervention types and their effectiveness occurred in various

subsamples (e.g. mixed vs. non-compliant).

To gain a deeper understanding of these patterns, Correspondence Analysis was
applied subsequently, since it allowed for a more nuanced analysis by reducing the
dimensionality of the data and visualizing the relationships between different subcategories.
In this context, the relationship between intervention types and effectiveness across
compliance history subgroups is presented graphically in Figure 16, revealing clusters of
intervention types with varying degrees of effectiveness for each subgroup. The row points
(i.e., black points) in the biplot represent participants’ compliance history and the

effectiveness of the intervention, while the column points (i.e., grey points) represent different
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intervention subtypes. Proximity between points indicates the strength of their association,
with closer points representing a stronger relationship between categories. For example, the
proximity of the intervention type Audit/Detection Threat and mixed positive could indicate
that this intervention type is an effective strategy for the mixed subsample. The significant
distance between the non-compliant subsample, which showed negative effects, and the other
categories suggests a weaker relationship, indicating that previously non-compliant
individuals do not share strong associations with the other groups in the analysis and may
exhibit distinct underlying patterns. The distance between the non-compliant subsample
resulting in positive effects is relatively equivalent to all three intervention subtypes,
Audit/Detection Threat, Penalty Threat, and Other, suggesting that for previously non-
compliant individuals to act compliant it has minimal impact which specific deterrence
intervention type is employed. Further correspondence analyses regarding the frequency
distributions of effectiveness in different employment types (Company vs. Individual vs. Self-

Employed) and geographical regions are included in Appendix C.

Figure 16
Correspondence Analysis for Frequency Distributions of Deterrence Interventions in the

Mixed and Non-Compliant Subsamples
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Discussion

This systematic review investigated the effectiveness of deterrence nudging
interventions on tax compliance across different population subcategories, considering
compliance history and employment context. The effectiveness of these interventions was also
analyzed across different geographical regions. Furthermore, the effectiveness of distinct
subcategories of deterrence interventions was assessed by examining the frequencies of
positive, zero, and negative effects reported in the studies included in this review.

To ensure transparency and quality, this systematic review adhered to the PRISMA
Statement (Moher et al., 2009), which provides a 27-item reporting checklist and a four-phase
flow diagram to guide the literature search and study selection process. This approach
supports standardization and minimizes potential bias in systematic reviews and meta-
analyses.

The intervention subtypes analyzed within this framework were threats of audits or
detection, penalty threats, and a third subcategory containing deterrence interventions that
could not be classified under the main subcategories. This was either due to their
fundamentally distinct nature and insufficient frequency to justify the formation of separate
category, or because they combined elements of both primary subtypes. To ensure a
comprehensive overview, interventions of this subcategory were preserved in the frequency
analysis despite their limited informational value regarding which specific intervention
subtypes produce the most significant outcomes. To assess the effectiveness of each
intervention, the results were classified as positive, zero, or negative, based on their impact on
the measured outcome. An effect was classified as positive if the intervention significantly
increased tax compliance; conversely, a negative effect was defined as a decrease in tax
compliance, indicating a backfiring result. If no significant effect was observed, the
intervention was categorized as zero effect, with significance levels set at p < .05.
Effectiveness was evaluated based on the outcome category, the dependent variable in this
context, with the main subcategories either as a binary outcome of the probability of
compliance, as well as the extent or intensity of compliance compared to the control group.

As previously noted, all studies included in the analysis were conducted within the
framework of natural field experiments, where participants, who are actual taxpayers in their
usual environment, are unaware of their participation in an experiment, and data are collected

from actual returns. The objective of this systematic review was to examine the influence of
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mentioned factors regarding populational subcategories, regional differences, and varying
types of deterrence nudging interventions on tax compliance in a comprehensive synthesis.

The following section presents a detailed analysis of the key findings and their
implications for tax compliance behavior. The results showed that deterrence interventions,
implemented within the context of natural field experiments, are an effective method for
influencing individuals’ taxpaying behavior, especially among those with a history of non-
compliance. The results revealed several important patterns that not only contribute to our
understanding of tax compliance but also reinforces the theoretical foundations included in
the introduction. The theoretical model of Allingham and Sandmo (1972) suggests that tax
compliance is driven by a rational decision-making process where individuals weigh the
potential costs of non-compliance against the probability of detection and severity of
punishment. The findings of this review support this theory by demonstrating that deterrence
nudges, such as audit threats or penalty threats, primarily operate on individual’s financial
motives, especially when targeting non-compliant individual populations. These interventions
increase the perceived likelihood of detection or the severity of penalties, shifting the cost-
benefit assessment in favor of compliance. As expected under Allingham and Sandmo’s
model, such deterrence-based interventions proved more effective in previously non-
compliant populations, where individuals had already calculated the benefit of tax evasion
outweighing potential costs.

In the subsequent section, frequency distributions of effectiveness in terms of
population characteristics will be addressed in depth, beginning with participants’ compliance
history. The analysis of effectiveness was investigated distinguishing between the non-
compliant subsample, i.e., participants with a documented record of failure to comply with tax
obligations in the past, and a general or mixed subsample, consisting of taxpayers with no
explicit mention of their previous compliance behavior in the underlying studies.
Investigating the effectiveness regarding compliance history indicated that interventions
targeting the non-compliant subsample were more frequently effective than ineffective, with
positive effects occurring more than twice as often as zero effects. This observation also
aligns with findings from the meta-analysis by Antinyan and Asatryan (2019), which indicated
that groups with a higher proportion of non-compliers are generally more susceptible to
nudges, with particularly strong effects observed for deterrence nudges. Bott et al. (2017) also
found that sending letters designed to increase the perceived probability of detection among
previously non-compliant participants resulted in a statistically significant increase in the

proportion of individuals self-reporting foreign income.
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In contrast, within the mixed subsample, ineffective interventions appeared to
outnumber those with positive effects when analyzed across all outcome categories,
suggesting that deterrence interventions are more successful in non-compliant populations.
However, when focusing on the extensive margin outcome, the majority of deterrence
interventions were also found to be effective in the mixed sample. When comparing
intervention effectiveness within the non-compliant subsample across different outcome
categories, similar patterns emerged. Positive effects were already the most frequent across
combined outcomes; however, this tendency became more pronounced at the extensive
margin outcome, where positive effects occurred over five times as often as zero effects. The
findings on increased effectiveness at the extensive margin aligned with previous research
(see Alm & Malézieux, 2021; Antinyan & Asatryan, 2019).

Within the mixed subsample, deterrence interventions were more frequently found to
be ineffective than effective. Within the positive effects in this subgroup, the intervention
subcategory Audit/Detection Threat was significantly more effective in promoting tax
compliance than the subcategory Penalty Threat. In contrast, within the non-compliant
subsample, the difference in the effectiveness between intervention subcategories was less
pronounced. Negative or backfiring results from deterrence interventions were rarely
observed, both in the mixed and non-compliant subsamples.

It is also noteworthy that, when comparing deterrence interventions with different
control groups, positive effects were found to be higher when the intervention was compared
to a no-letter control group, rather than to a control group that received simple letters without
deterrence nudging elements. This suggests that the mere receipt of a message from tax
authorities, even in the absence of deterrence nudges, may have a significant impact on
taxpayer behavior. The presence of any official communication could create a perceived
threat, thereby introducing considerable bias and influencing compliance behavior. These
findings are consistent with those observed by Alm et al. (2019).

To examine the influence of employment context on the effectiveness of deterrence
interventions, frequency distributions across companies, individuals, and the self-employed
were compared within this systematic review. Overall, interventions were most effective for
individuals, with 64.5% showing positive outcomes. In contrast, both Company and Self-
Employed subsamples exhibited slightly more ineffective interventions than positive ones.
This could be attributed to the increased opportunities for tax evasion arising from their

responsibility for self-reporting, as highlighted by Alm et al. (2022).
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Among the intervention subtypes, Audit/Detection Threats had the greatest impact on
tax compliance within the Self-Employed subgroup, surpassing other types of interventions.
This suggests that, within this specific group of taxpayers, Audit/Detection Threats are
notably more effective than Penalty Threats. Conversely, within the Individual subgroup,
Penalty Threats were found to be slightly more effective than Audit/Detection Threats, which
could imply that, for individuals, the immediate financial consequences of non-compliance
may outweigh the perceived risk of being detected, aligning with the idea that economic
incentives play a significant role in compliance decisions. In the Company subsample, the
specific type of intervention did not significantly affect success in increasing tax compliance.
Notably, the subgroup Company was the only one where interventions led to backfiring
effects.

Overall, the analysis of the effectiveness of different types of deterrence nudges
indicated that Audit/Detection Threats were more frequently associated with positive effects,
though the difference compared to other intervention types was not substantial. As previously
noted, the mixed subsample showed a stronger positive response to Audit/Detection Threats
compared to Penalty Threats. In contrast, within the non-compliant subsample, Penalty
Threats yielded more positive effects than Audit/Detection Threats. The remaining
intervention subcategory, Other, had a notable impact on the non-compliant sample. This
might suggest that deterrence nudges incorporating additional non-deterrence elements (e.g.,
supplementary informational content, simplification, or social norm messages) or even
combinations of Audit/Detection Threats and Penalty Threats, may serve as particularly
effective strategies for enhancing tax compliance, particularly in previously non-compliant
populations.

Regionally, deterrence interventions showed varying levels of effectiveness,
highlighting the importance of contextual factors. In Europe, specifically Western Europe, the
considerably high success rate of interventions (69%) underscores a more favorable
environment for deterrence-based approaches. In South America, the frequencies of
effectiveness were less distinct, with just over half resulting in positive effects, while in North
America, a slightly higher proportion of ineffective interventions (52.9%) could be observed.
Negative or backfiring effects were rare overall, observed only in a few interventions in South
America and South/Eastern Europe, indicating that while some risk exists, it is relatively
limited. Analyzing the effectiveness of specific intervention subtypes in different geographical
regions showed that Audit/Detection Threats were more effective than Penalty Threats in

South America and Europe, while in North America, Penalty Threats were found to be



48

particularly effective in raising tax compliance. These regional variations in the effectiveness
of deterrence interventions underscore the critical role of contextual factors in influencing
outcomes, particularly institutional trust. The higher rate of successful deterrence
interventions in Western Europe could be attributed to a higher level of trust in the tax system
and perceived legitimacy of tax authorities, as discussed by Kirchler et al. (2008). In contrast,
regions like South and North America displaying mixed results could suggest that trust in
authorities and varying tax cultures may have influenced the effectiveness of interventions.
These results align with the Slippery Slope Framework’s premise by Kirchler et al. (2008) that
trust plays a key role in taxpayers’ compliance decisions, and interventions are more
successful in environments where tax authorities are perceived as legitimate and trusted.

While this systematic review provides valuable insights, several limitations must be
considered when interpreting the findings. Methodologically, the assessment of the
effectiveness of deterrence interventions in the contexts discussed was based on absolute
frequencies. Since the overall sample size within the framework of field studies was relatively
limited, the underrepresentation or absence of data in certain distributions, particularly in
regions such as Africa and the Middle East, restricted further statistical analysis. This gap
should also be acknowledged when interpreting regional patterns and, more broadly, the
overall conclusions of this review.

Concerning the distinction of the different subtypes of interventions, the decision was
made to include the intervention subcategory “Other” in the analysis. As already noted,
interventions of this type did not fit into existing subcategories, either due to their unique
nature or due to a combination of Audit/Detection and Penalty Threats. In a few cases, an
intervention was classified as Other, if there was a prominent deterrence aspect including an
additional non-deterrence element, such as informational content, simplification, or social
norm messages. Although the inclusion of this subcategory did not offer further insight into
the effectiveness of specific types of interventions, it was retained to provide a more
comprehensive perspective in the frequency analysis. This decision may be considered a
limitation when interpreting the findings.

One notable limitation arising from the underlying studies included in this review
concerns the limited information due to unreported data. Similar difficulties were noted in
meta-analyses in this context (see, e.g., Antinyan & Asatryan, 2019). Specifically, the
differentiation of participants based on their compliance history was somewhat unclear. In
contrast to the non-compliant subsample, which consisted of individuals with a well-

documented record of non-compliant behavior, the general or mixed subsample lacked such a
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clear classification. Due to the absence of relevant data on past compliance in some of the
included studies, it cannot be assumed that this group consisted solely of compliant
individuals. Therefore, the general subsample should be interpreted as a heterogenous group,
comprising both compliant and non-compliant individuals, rather than a population of
consistently law-abiding taxpayers.

Additionally, deterrence interventions of the studies included in this review were
implemented across various contexts, with countries applying distinct tax systems and
individuals demonstrating varying levels of tax compliance culture. Therefore, the
effectiveness of interventions is context-dependent, with their success varying according to
specific tax systems, taxpayer attitudes, and employment types.

The findings of this systematic review suggest several opportunities for future
research, particularly in further exploring the contextual factors that influence the
effectiveness of deterrence nudging interventions on tax compliance across diverse
populations and regions. Most importantly, natural field experiments should be conducted
more frequently with larger population samples to enable more generalizable conclusions
about the effectiveness of deterrence interventions. Although recent years have seen
significant progress in moving “from the lab to the field” (Mascagni, 2018), which is now
considered the gold standard in tax compliance research, there remains considerable potential
for further studies, especially in regions such as Africa, Asia, and the Middle East. Compared
to experiments in laboratory settings, they offer several key advantages. Fully embedded in
real taxpaying contexts, they provide a stronger foundation for policy recommendations,
benefit from greater statistical power due to the possibility of larger sample sizes, and offer
deeper insights into the diversity of taxpayer responses to various compliance factors.

Additionally, this systematic review reinforces the importance of using a no-message
control group in the design of field interventions, rather than a simple message without
deterrence elements. The analysis revealed that positive effects were more pronounced when
deterrence-based interventions were evaluated against a no-letter control group, suggesting
that the mere receipt of a message from tax authorities can influence taxpayer behavior. This
finding suggests that the mere receipt of official communication, regardless of its specific
content, may create a perceived threat, potentially biasing taxpayer responses and influencing
compliance. This insight aligns with the observations made by Alm et al. (2019) and is crucial
for evaluating the effectiveness of various deterrence interventions.

Furthermore, in future research, it may be valuable to explore the potential benefits of

combining elements from both Audit/Detection Threat and Penalty Threat intervention types.
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As highlighted in this review, some interventions were classified as “Other” due to a
combination of deterrence intervention subtypes or, in some cases, the inclusion of additional
non-deterrence elements. Frequent positive effects emerging from this type of nudge suggest
that hybrid interventions could potentially yield better results, particularly within the non-
compliant population. Investigating such combinations could offer a more comprehensive
understanding of how different intervention types interact to influence taxpayer behavior.

Moreover, future research should prioritize the collection of more detailed and
systematic data on participants characteristics, particularly regarding compliance history and
employment context. In several of the studies included in this review, such information was
either insufficiently reported or entirely absent. Addressing this gap in future research would
not only enable a more accurate differentiation of target populations, but also significantly
enhance the robustness of statistical analyses. Furthermore, access to more comprehensive
participant data would allow for a greater precision in identifying patterns, such as differing
responsiveness to deterrence messages based on past compliance behavior. More detailed data
would also provide a stronger empirical foundation for evaluating the effectiveness of
deterrence-based interventions and would support the development of more tailored and
targeted policy recommendations.

The current systematic review aimed to further explore the individual and regional
contexts in which deterrence nudging interventions can improve tax compliance. It
demonstrated that these interventions, when applied within the framework of natural field
experiments, are a potent tool for nudging individuals’ tax behavior towards adherence,
particularly among previously non-compliant populations. The effects were significantly
amplified when measured at the extensive margin, which refers to the binary outcome of
whether individuals choose to fulfill their tax obligations after the intervention. The findings
of this review align with those of the meta-analysis conducted by Antinyan & Asatryan
(2019), which conclude that deterrence interventions are a powerful driver in enhancing tax
compliance for previously non-compliant individuals. This suggests that individual financial
motives play a significant role in tax behavior, potentially outweighing factors related to tax
morale, such as social norms or reciprocity.

Researchers in the field of tax compliance have raised concerns that deterrence
interventions may backfire, especially if taxpayers perceive them as overregulating or unfairly
targeting them, potentially leading to unintended negative effects; outcomes that counter the

broader societal goal of a well-functioning tax system (see, for example, Braithwaite, 2007).
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However, the findings of the present review indicate that such negative outcomes do not pose
a meaningful threat.

Overall, the results of this systematic review demonstrated that deterrence
interventions were more likely to promote compliance than to yield no measurable effect.
When measured at the extensive margin, deterrence interventions were found to be effective
for both the general and non-compliant samples. The positive effects were particularly
pronounced among taxpayers with a history of non-compliance, as deterrence measures
appeared to help establish clearer behavioral expectations and contribute to reducing tax

evasion.
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Appendix A
Table A1
Description of Subcategories
Category Nr. of Nr. of Description
Studies Observations

Outcome

Extensive Margin 24 71 Probability to pay, file, or report taxes

Intensive Margin 30 114 Amount of reported taxes or reported
income

Tax 3 4 Deductions from gross revenues

Deductions/Claims

Timely Payment 8 19 Probability to pay, file, or report taxes
within a timeframe of two months

Other 3 8 Other types of compliance indicators (e.g.,
tax compliance indicator obtained from
administrative data; see DelCarpio, 2014)

Type of

Intervention

Audit/Detection 20 94 Interventions containing threats regarding

Threat an upcoming audit

Penalty Threat 20 76 Interventions containing threats of
punishment, e.g., the obligatory payment
of a fine

Other 16 46 Interventions containing elements of both
prior intervention types and interventions
containing additional non-deterrence
elements

Population

Company 7 29 Small to large companies with several
employees

Company / 5 26 Small to large companies with several

non-compliant employees and a record of previously
missed tax payments

Individual 9 29 Individual taxpayers with no business
affiliation

Individual / 15 64 Individual taxpayers with no business

non-compliant affiliation and a record of previously
missed tax payments

Self-Employed 9 41 Sole proprietors or small-scale businesses

with few employees



Self-Employed / 5 27
non-compliant

Region

Africa 2

Australia / New 1 4
Zealand

Middle East 1 2
North America 13 57
Northern Europe 5 21
South America 11 79
South/Eastern 3 19
Europe

Western Europe 6 29
Tax

B&O Tax (Business 3 7
and Occupation

Tax)

Church Levy 1 12
Council Tax 1 2
Foreign Income Tax 1 3
Goods and Services 1 4
Tax

Income Tax 21 110
Property Tax 5 24
Sales Tax 1 1
TV License Fee 1 2
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Sole proprietors or small-scale businesses
with few employees and a record of
previously missed tax payments

Studies conducted in African countries

Studies conducted in Australia or New
Zealand

Studies conducted in Middle Eastern
countries

Studies conducted in the US or Canada

Studies conducted in Scandinavian or
Baltic countries

Studies conducted in Middle or South
American countries

Studies conducted in Eastern Europe and
the Balkans

Studies conducted in Middle or Western
European countries

Gross revenue tax in the state of
Washington (e.g., see Sanders et al., 2008)

Tax obligation for all members of the
Catholic and Protestant churches (e.g., in
Germany; see Dwenger et al., 2016)

Tax administered at the subnational level
(in the UK see Larkin et al., 2019)

Self-reported foreign income (e.g., in
Norway; see Bott et al., 2017)

Tax deferral on imported goods (e.g., in
Australia; see Hiscox et al., 2018)

Tax of income or profits earned (personal
and corporate)

Tax on the value of a property (e.g., see
Castro & Scartascini, 2015)

Business income tax applied to gross sales
of firms belonging to industry, retail, or
service sectors (e.g., in Venezuela; see
Ortega & Sanguinetti, 2013)

Broadcasting fee for the reception of
public television and radio services (e.g.,
in Austria; see Fellner et al., 2013)



Use Tax

VAT

Other

Effectiveness

Positive Effect
Zero Effect
Negative Effect
Comparison

No Letter

Simple Letter
Simple Reminder

Other

34

28

25

14

10

14

30

115

95

111

54

14

37

62

Tax on goods purchased out-of-state (e.g.,
in the US, see Iyer et al., 2010)

Consumption tax levied on the value at
each stage of production or distribution of
goods and services (e.g., see Ariel, 2012)

Other forms of taxes (e.g., healthcare or
pension payments; see Alm, 2019)

Significant positive effect on outcome
following the intervention (p < .05)

No significant effect on outcome
following the intervention (p < .05)

Significant negative or backfiring effect
on outcome following the intervention (p
<.05)

The control group received no
intervention

The control group received an
intervention without nudging elements

The control group received a reminder
without nudging elements

The control group received an
intervention with nudging elements

Note. Column 2 displays the frequency of studies including each subcategory, column 3 displays the frequency

of observations of each subcategory.
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Appendix B

Table B1

Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant Samples

Nudge mixed pos mixed zer  mixed neg NC pos NC zer NC neg
Audit / Detection Threat 25 31 3 24 11 0
Penalty Threat 9 22 0 26 16 3
Other 3 6 0 28 9 0

Note. NC = non-compliant. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.

Table B2
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant Samples

Measured at the Extensive Margin

Nudge mixed pos mixed zer mixed neg NC pos NC zer NC neg
Audit / Detection Threat 13 3 0 11 2 0
Penalty Threat 4 4 0 12 5 2
Other 1 0 0 14 0 0

Note. NC = non-compliant. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.

Table B3
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant Samples

Measured at the Intensive Margin

Nudge mixed pos mixed zer  mixed neg NC pos NC zer NC neg
Audit / Detection Threat 12 28 3 11 6 0
Penalty Threat 4 13 0 5 8 1
Other 2 6 0 8 7 0

Note. NC = non-compliant. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.
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Table B4
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant Samples

Compared to a No Letter Control Group

Nudge mixed pos mixed zer = mixed neg NC pos NC zer NC neg
Audit / Detection Threat 17 14 2 13 5 0
Penalty Threat 5 9 0 15 2 0
Other 3 4 0 15 7 0

Note. NC = non-compliant. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.

Table BS
Frequency Distribution of Deterrence Interventions in the Mixed and Non-Compliant Samples

Compared to a Simple Letter Control Group

Nudge mixed pos mixed zer  mixed neg NC pos NC zer NC neg
Audit / Detection Threat 5 8 1 4 3 0
Penalty Threat 4 10 0 3 10 0
Other 0 2 0 3 1 0

Note. NC = non-compliant. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.

Table B6

Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual,

and Self-Employed

Nudge Cpos Czer Cneg Ipos I zer Ineg SEpos SEzer SEneg
Audit / Detection Threat 7 11 3 21 10 0 21 21 0
Penalty Threat 6 14 0 27 15 3 2 9 0
Other 9 5 0 12 5 0 10 5 0

Note. C = Company. I = Individual. SE = Self-Employed. Pos = Frequency of positive effects. Zer = Frequency

of zero effects. Neg = Frequency of negative effects.
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Table B7

Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual

and Self-Employed measured at the Extensive Margin

Nudge Cpos Czer Cneg Ipos I zer Ineg SEpos SEzer SEneg
Audit / Detection Threat 4 0 0 14 3 0 6 2 0
Penalty Threat 3 3 0 13 5 2 0 1 0
Other 2 0 0 9 0 0 4 0 0

Note. C = Company. | = Individual. SE = Self-Employed. Pos = Frequency of positive effects. Zer = Frequency

of zero effects. Neg = Frequency of negative effects.

Table B8

Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual,

and Self-Employed measured at the Intensive Margin

Nudge Cpos Czer Cneg Ipos I zer Ineg SEpos SEzer SEneg
Audit / Detection Threat 2 10 3 7 6 0 14 18 0
Penalty Threat 2 10 0 5 5 1 2 6 0
Other 5 4 0 2 4 0 3 5 0

Note. C = Company. | = Individual. SE = Self-Employed. Pos = Frequency of positive effects. Zer = Frequency

of zero effects. Neg = Frequency of negative effects.

Table B9

Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual,

and Self-Employed Compared to a No Letter Control Group

Nudge Cpos Czer Cneg Ipos I zer Ineg SEpos SEzer SEneg
Audit / Detection Threat 4 5 2 8 3 0 18 11 0
Penalty Threat 5 7 0 13 3 0 2 1 0
Other 4 2 0 5 4 0 9 5 0

Note. C = Company. I = Individual. SE = Self-Employed. Pos = Frequency of positive effects. Zer = Frequency

of zero effects. Neg = Frequency of negative effects.
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Table B10

Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual,

and Self-Employed Compared to a Simple Letter Control Group

Nudge Cpos Czer Cneg Ipos I zer Ineg SEpos SEzer SEneg
Audit / Detection Threat 2 6 1 5 1 0 2 4 0
Penalty Threat 1 7 0 6 8 0 0 5 0
Other 1 3 0 2 0 0 0 0 0

Note. C = Company. | = Individual. SE = Self-Employed. Pos = Frequency of positive effects. Zer = Frequency

of zero effects. Neg = Frequency of negative effects.
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Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual, and Self-Employed, Including Compliance History
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Nudge C C C CN CN CN I I 1 IN IN IN SE SE SE SEN SEN SEN
pos zer  neg pos zer neg pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 4 6 3 3 5 0 11 9 0 10 1 0 10 16 0 11 5 0
Penalty Threat 2 11 0 4 3 0 5 2 0 22 13 3 2 9 0 0 0 0
Other 1 2 0 8 3 0 0 2 0 12 3 0 2 2 0 8 3 0

Note. C = Company. CN = Company Non-Compliant. I = Individual. IN = Individual Non-Compliant. SE = Self-Employed. SEN = Self-Employed Non-Compliant. Pos =

Frequency of positive effects. Zer = Frequency of zero effects. Neg = Frequency of negative effects.

Table B12
Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual, and Self-Employed, Including Compliance History

Measured at the Extensive Margin

Nudge C C C CN CN CN I I I IN IN IN SE SE SE SEN SEN SEN
pos zer  neg pos zer neg pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 3 0 0 1 1 0 8 3 0 6 0 0 2 0 0 4 3 0
Penalty Threat 0 3 0 3 0 0 5 2 0 17 7 2 0 1 0 0 0 0
Other 0 0 0 2 1 0 0 0 0 9 1 0 1 0 0 5 0 0

Note. C = Company. CN = Company Non-Compliant. I = Individual. IN = Individual Non-Compliant. SE = Self-Employed. SEN = Self-Employed Non-Compliant. Pos =

Frequency of positive effects. Zer = Frequency of zero effects. Neg = Frequency of negative effects.
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Table B13
Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual, and Self-Employed, Including Compliance History

Measured at the Intensive Margin

Nudge C C C CN CN CN 1 I I IN IN IN SE SE SE SEN SEN SEN
pos zer  neg pos zer neg pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 1 6 3 1 4 0 3 6 0 4 0 0 8 16 0 6 2 0
Penalty Threat 2 7 0 0 3 0 0 0 0 5 5 1 2 6 0 0 0 0
Other 1 2 0 4 2 0 0 2 0 2 2 0 1 2 0 2 3 0

Note. C = Company. CN = Company Non-Compliant. I = Individual. IN = Individual Non-Compliant. SE = Self-Employed. SEN = Self-Employed Non-Compliant. Pos =

Frequency of positive effects. Zer = Frequency of zero effects. Neg = Frequency of negative effects.

Table B14
Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual, and Self-Employed, including Compliance History

Compared to a No Letter Control Group

Nudge C C C CN CN CN 1 1 I IN IN IN SE SE SE SEN SEN SEN
pos zer  neg pos zer neg pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 1 2 2 3 3 0 8 3 0 0 0 0 8 9 0 10 2 0
Penalty Threat 1 6 0 4 1 0 2 2 0 11 1 0 2 1 0 0 0 0
Other 1 0 0 3 2 0 0 2 0 5 2 0 2 2 0 7 3 0

Note. C = Company. CN = Company Non-Compliant. I = Individual. IN = Individual Non-Compliant. SE = Self-Employed. SEN = Self-Employed Non-Compliant. Pos =

Frequency of positive effects. Zer = Frequency of zero effects. Neg = Frequency of negative effects.
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Table B15
Frequency Distribution of Deterrence Interventions in the Samples of Company, Individual, and Self-Employed, Including Compliance History

Compared to a Simple Letter Control Group

Nudge C C C CN CN CN 1 I I IN IN IN SE SE SE SEN SEN SEN
pos zer  neg pos zer neg pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 2 4 1 0 2 0 1 0 0 4 1 0 2 4 0 0 0 0
Penalty Threat 1 5 0 0 2 0 3 0 0 11 9 0 0 5 0 0 0 0
Other 0 2 0 1 1 0 0 0 0 5 1 0 0 0 0 1 0 0

Note. C = Company. CN = Company Non-Compliant. I = Individual. IN = Individual Non-Compliant. SE = Self-Employed. SEN = Self-Employed Non-Compliant. Pos =

Frequency of positive effects. Zer = Frequency of zero effects. Neg = Frequency of negative effects.

Table B16
Frequency Distribution of Deterrence Interventions in the Regional Subcategories (Part 1)
Nudge AFR AFR AFR AUS AUS AUS ME ME ME NA NA NA
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 0 0 0 0 0 0 0 0 0 6 5 0
Penalty Threat 0 4 0 3 0 0 0 2 0 11 21 0
Other 1 0 0 1 0 0 0 0 0 10 4 0

Note. AFR = Africa. AUS = Australia/New Zealand. ME = Middle East. NA = North America. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.
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Frequency Distribution of Deterrence Interventions in the Regional Subcategories (Part 2)
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Nudge NE NE NE SA SA SA S/EE S/EE S/EE WE WE WE
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 11 10 0 20 20 3 0 0 0 12 7 0
Penalty Threat 0 0 0 12 7 0 4 3 3 5 1 0
Other 0 0 0 9 8 0 7 2 0 3 1 0

Note. NE = Northern Europe. SA = South America. S/E E = Southeastern Europe. WE = Western Europe. Pos = Frequency of positive effects. Zer = Frequency of zero effects.

Neg = Frequency of negative effects.

Table B18

Frequency Distribution of Deterrence Interventions in the Regional Subcategories Measured at the Extensive Margin (Part 1)

Nudge AFR AFR AFR AUS AUS AUS ME ME ME NA NA NA
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 0 0 0 0 0 0 0 0 0 4 0 0
Penalty Threat 0 4 0 2 0 0 0 0 0 6 4 0
Other 0 0 0 0 0 0 0 0 0 7 0 0
Note. AFR = Africa. AUS = Australia/New Zealand. ME = Middle East. NA = North America. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.
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Frequency Distribution of Deterrence Interventions in the Regional Subcategories Measured at the Extensive Margin (Part 2)
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Nudge NE NE NE SA SA SA S/EE S/EE S/EE WE WE WE
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 5 0 0 7 2 0 0 0 0 8 3 0
Penalty Threat 0 0 0 5 0 0 2 1 2 1 0 0
Other 0 0 0 2 0 0 5 0 0 1 0 0

Note. NE = Northern Europe. SA = South America. S/E E = Southeastern Europe. WE = Western Europe. Pos = Frequency of positive effects. Zer = Frequency of zero effects.

Neg = Frequency of negative effects.

Table B20

Frequency Distribution of Deterrence Interventions in the Regional Subcategories Measured at the Intensive Margin (Part 1)

Nudge AFR AFR AFR AUS AUS AUS ME ME ME NA NA NA
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 0 0 0 0 0 0 0 0 0 2 5 0
Penalty Threat 0 0 0 0 0 0 0 1 0 2 14 0
Other 1 0 0 0 0 0 0 0 0 3 4 0

Note. AFR = Africa. AUS = Australia/New Zealand. ME = Middle East. NA = North America. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.
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Table B21
Frequency Distribution of Deterrence Interventions in the Regional Subcategories Measured at the Intensive Margin (Part 2)
Nudge NE NE NE SA SA SA S/EE S/EE S/EE WE WE WE
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 6 9 0 11 16 3 0 0 0 4 4 0
Penalty Threat 0 0 0 4 4 0 2 2 1 1 0 0
Other 0 0 0 3 7 0 2 2 0 1 0 0

Note. NE = Northern Europe. SA = South America. S/E E = Southeastern Europe. WE = Western Europe. Pos = Frequency of positive effects. Zer = Frequency of zero effects.
Neg = Frequency of negative effects.

Table B22

Frequency Distribution of Deterrence Interventions in the Regional Subcategories Compared to a No Letter Control Group (Part 1)

Nudge AFR AFR AFR AUS AUS AUS ME ME ME NA NA NA
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 0 0 0 0 0 0 0 0 0 5 2 0
Penalty Threat 0 4 0 3 0 0 0 2 0 8 1 0
Other 1 0 0 1 0 0 0 0 0 3 1 0

Note. AFR = Africa. AUS = Australia/New Zealand. ME = Middle East. NA = North America. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.



73

Table B23
Frequency Distribution of Deterrence Interventions in the Regional Subcategories Compared to a No Letter Control Group (Part 2)
Nudge NE NE NE SA SA SA S/EE S/EE S/EE WE WE WE
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 7 7 0 15 9 2 0 0 0 3 0 0
Penalty Threat 0 0 0 9 4 0 0 0 0 1 0 0
Other 0 0 0 9 8 0 2 2 0 2 0 0

Note. NE = Northern Europe. SA = South America. S/E E = Southeastern Europe. WE = Western Europe. Pos = Frequency of positive effects. Zer = Frequency of zero effects.

Neg = Frequency of negative effects.

Table B24
Frequency Distribution of Deterrence Interventions in the Regional Subcategories Compared to a Simple Letter Control Group (Part 1)
Nudge AFR AFR AFR AUS AUS AUS ME ME ME NA NA NA
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 0 0 0 0 0 0 0 0 0 1 3 0
Penalty Threat 0 0 0 0 0 0 0 0 0 3 17 0
Other 0 0 0 0 0 0 0 0 0 2 1 0

Note. AFR = Africa. AUS = Australia/New Zealand. ME = Middle East. NA = North America. Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg =

Frequency of negative effects.
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Table B25

Frequency Distribution of Deterrence Interventions in the Regional Subcategories Compared to a Simple Letter Control Group (Part 2)

Nudge NE NE NE SA SA SA S/EE S/EE S/EE WE WE WE
pos zer neg pos zer neg pos zer neg pos zer neg
Audit / Detection Threat 2 1 0 3 9 1 0 0 0 5 7 0
Penalty Threat 0 0 0 1 2 0 2 1 0 1 1 0
Other 0 0 0 0 0 0 1 1 0 0 1 0

Note. NE = Northern Europe. SA = South America. S/E E = Southeastern Europe. WE = Western Europe. Pos = Frequency of positive effects. Zer = Frequency of zero effects.

Neg = Frequency of negative effects.



Figure C1

Appendix C

Correspondence Analysis for Frequency Distributions of Deterrence Interventions in the

Subsamples of Company, Individual, and Self-Employed
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Note. Black points represent the rows (i.e., the population subcategories). Grey points represent the columns (i.e.,
the deterrence interventions). Comp = Company. Ind = Individual. SE = Self-Employed. Pos = Frequency of

positive effects. Zer = Frequency of zero effects. Neg = Frequency of negative effects.



Figure C2
Correspondence Analysis for Frequency Distributions of Deterrence Interventions in the
Regional Subsamples
Row and Column Points
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Note. Black points represent the rows (i.e., the regional subcategories). Grey points represent the columns (i.e.,
the deterrence interventions). AFR = Africa. AUS = Australia/New Zealand. ME = Middle East. NA = North
America. NE = Northern Europe. SA = South America. S/E E = Southeastern Europe. WE = Western Europe.

Pos = Frequency of positive effects. Zer = Frequency of zero effects. Neg = Frequency of negative effects.
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Appendix D

Figure D1
Fleiss’ Kappa for Two Independent Raters Across All Three Main Categories

Subjects = 1611
Raters = 2
Kappa = 0.825
z = 107
p-value = 0
Kappa z p.value
Audit / Detection Threat 0.879 35.294 0.000
Company 0.776 31.164 0.000
Company / Noncompliant 0.743 29.814 0.000
Individual 0.798 32.025 0.000
Individual / Noncompliant 0.928 37.245 0.000
Information 0.602 24.162 0.000
Interaction 0.483 19.369 0.000
Moral Appeal 0.397 15.947 0.000
Negative 0.855 34.302 0. 000
Negative Framing 1.000 40.137 0.000
Other 0.190 7.642 0.000
Penalty Threat 0.782 31.386 0.000
Positive 0.949 38.079 0.000
Positive Framing 1.000 40.137 0.000
Public Goods 0.821 32.934 0.000
Punishment -0.001 -0.050 0.960
Reward 0.950 38.128 0.000
Self-employed 0.545 21.861 0.000
Simple Letter 0.845 33.912 0.000
Simple Reminder 0.912 36.621 0.000
Simplification 0.724 29.077 0.000
social Norm 0.824 33.076 0.000
Zero 0.966 38.757 0. 000
Figure D2
Fleiss’ Kappa for Two Independent Raters for the Category ‘Population’
Subjects = 537
Raters = 2
Kappa = 0.777
Z=31.6
p-value = 0
Kappa z p.value
Company 0.748 17.343 0.000
Company / Noncompliant 0.722 16.727 0.000
Individual 0.753 17.441 0.000

Individual / Noncompliant 0.893 20.695 0.000
Self-employed 0.525 12.168 0.000



Figure D3
Fleiss’ Kappa for Two Independent Raters for the Category ‘Type of Intervention’

Subjects = 537
Raters = 2
Kappa = 0.692
z =47.8
p-value = 0

Kappa z p.value
Audit / Detection Threat 0.862 19.966 0.000
Information 0.594 13.755 0.000
Interaction 0.427 9.885 0.000
mMoral Appeal 0.376 8.714 0.000
Negative Framing 1.000 23.173 0.000
other 0.144 3.337 0.001
penalty Threat 0.762 17.661 0.000
Positive Framing 1.000 23.173 0.000
Public Goods 0.811 18.792 0.000
Punishment -0.004 -0.087 0.931
Reward 0.947 21.949 0.000
Simple Letter 0.842 19.520 0.000
Simple Reminder 0.908 21.048 0.000
Simplification 0.719 16.653 0.000
Social Norm 0.810 18.761 0.000

Figure D4
Fleiss’ Kappa for Two Independent Raters for the Category ‘Effectiveness’
Subjects = 537
Raters = 2
Kappa = 0.925
zZ = 24.5
p-value = 0
Kappa z p.value

Negative 0.849 19.681 0.000
Positive 0.924 21.405 0.000
zZero 0.940 21.789 0.000
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Zusammenfassung

Verhaltensinterventionen wie Nudges werden hdufig mit sanfter Einflussnahme assoziiert,
doch nicht alle Strategien folgen diesem Ansatz. Die vorliegende Arbeit untersucht, wie
abschreckungsbasierte Maflnahmen das Steuerverhalten in unterschiedlichen Kontexten
beeinflussen. Ergebnisse aus Studien im Rahmen natiirlicher Feldexperimente wurden
systematisch im Hinblick auf vergangenes Steuerverhalten, den Beschéftigungskontext, das
regionale Setting sowie die Art der Intervention kategorisiert und analysiert. Die Analyse
zeigt, dass AbschreckungsmafB3inahmen bei Personen mit bereits dokumentierter
Steuerpflichtsmissachtung tiberwiegend wirksam waren. In Studien mit Stichproben aus der
Allgemeinbevolkerung hingegen zeigten sich haufiger keine signifikanten Effekte. Zusitzlich
wurden die Ergebnisse in Bezug auf verschiedene abhéngige Variablen ausgewertet. Die
bindre Messung der Entscheidung, ob Steuern gezahlt wurden oder nicht, ergab mehrheitlich
positive Effekte in beiden Gruppen, wobei diese flir Personen mit vorheriger
Steuerpflichtsmissachtung noch ausgeprigter ausfielen. Regional variierte die Wirksamkeit
abschreckender MaBnahmen erheblich: Besonders starke positive Effekte wurden in Europa
festgestellt, in Siidamerika liberwogen ebenfalls positive Ergebnisse, jedoch weniger deutlich.
Insgesamt erwiesen sich Interventionen mit der Androhung einer Steuerpriifung als etwas
wirksamer als solche mit Strafandrohungen. Obwohl die bestehende empirischen Literatur auf
mogliche negative oder gegenteilige Effekte durch Abschreckung hinweist, fanden sich in
dieser Analyse kaum Hinweise darauf. Die meisten Interventionen fiihrten entweder zu einer
hoheren Steuercompliance oder hatten keinen signifikanten Einfluss, wobei insgesamt die
positiven Effekte tiberwogen. Diese Ergebnisse stiitzen metaanalytische Befunde und
unterstreichen sowohl die Bedeutung abschreckender Mafinahmen als zentralen Einflussfaktor
auf das Steuerverhalten als auch die Notwendigkeit, Compliance-Strategien kontextspezifisch
zu gestalten.

Stichworte: Steuercompliance, Nudging, Deterrence, Steuerpriifung, Strafandrohung
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