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Abstract

Even though income taxes are vital to provide necessities and amenities to citizens, most people
dislike paying income tax. As a result, a substantial amount of income tax revenue is lost due to
tax evasion annually. The objective of this study is to examine the effects of compliance social
norms and prosociality of tax revenue usage on tax compliance intentions and tax morale.
Furthermore, the new idea of an interaction between compliance social norms and prosocial
preferences for tax revenue usage that favourably impacts tax compliance intentions and tax morale
is tested. A hypothetical online survey experiment with 166 participants confirms the roles of
compliance social norms and prosociality of tax revenue usage as drivers of tax compliance
intentions and tax morale. Evidence is also found for an interaction effect that favourably impacts

tax morale. This innovating finding opens doors for further research.
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1 Introduction

Income tax evasion is the criminal offence of people deliberately avoiding paying their income
tax liabilities. This is often done by filing incorrect or incomplete income tax returns. Tax evasion,
the topic of this study, differs from tax avoidance in the sense that tax evasion is a criminal offence
while tax avoidance equips legal methods to minimize tax liabilities. The Tax Justice Network
estimates that the worldwide losses due to international tax abuse constitute to an amount over
$483 billion, of which $171 billion is lost as a result of tax evasion by individuals (Tax Justice
Network, 2021). In the EU-28 (including the United Kingdom), each year around EUR 46 billion,
or 0.46% of GDP, of tax revenue is lost as a result of tax evasion of tax on income, the wealth stock
and capital gains of individuals (CASE et al., 2019).

A large portion of the tax revenue collected, and evaded, is intended for programmes that benefit
citizens, such as infrastructure, healthcare, and education programmes. Nearly every citizen
benefits from these essential services, but very few citizens seem to realise the value of the services
provided with tax revenue (Mettler, 2011). As a result, there is a general dislike towards paying
taxes (Whillans et al., 2016). The disproportionate dislike for taxation has been dubbed ‘tax
aversion’ (Sussman & Olivola, 2011). Sussman and Olivola (2011) have shown in five separate
experiments that people dislike taxes more than comparable monetary costs, and are willing to go
to extreme lengths to avoid paying it. As a result, a relatively high percentage of people admit that
they are fairly likely to engage in tax evasion when an easy opportunity arises (Orviska & Hudson,
2003).

All in all, there is plenty reason to attempt to limit the frequency and severity of tax evasion. This
study strives to aid that endeavour by extending the knowledge base on tax behaviour. Tax
behaviour is used in this study as a general term for the behaviours exerted and beliefs held by
people regarding taxation. This term can be split up in two more specific concepts. Tax compliance
reflects someone’s decision to either pay the required taxes or not. It can be motivated by external
and internal factors. Tax morale (TM) is the purely intrinsic motivation to pay taxes. The aim of
this thesis is to examine how to increase the intrinsic motivation to pay taxes and ultimately
increase the tax compliance rate. An extensive body of literature proves the importance of
prosociality (Brizi et al., 2015; Ponzano & Ottone, 2019; Thornton et al., 2019) and social norms
(D. D. Bobek et al., 2013; Hallsworth et al., 2017) in tax behaviour. While interventions around
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highlighting the beneficial prosocial aspects of taxation usually have significant positive results in
the literature, the effectiveness of interventions around social norms to increase tax compliance is
unclear due to mixed or inconclusive results (Blumenthal et al., 2001; Dorrenberg & Peichl, 2018;
Dwenger et al., 2016).

In this study, I will focus on the influence of and interaction between prosociality and social
norms in determining TM and tax compliance. To my best knowledge, no studies have investigated
specifically this interaction in the context of tax behaviour before. Humans are both naturally
prosocial and susceptible to the influence of social norms (House, 2018). Furthermore, social norms
can facilitate cooperation and social behaviour (House, 2018). In the context of taxation, one could
imagine social norms, in the form of a high tax compliance rate or culture of compliance, as an
amplifying factor or necessary condition for prosociality to be effective in increasing compliance.
For instance, information about the prosocial uses of tax revenue could only be truly effective in
increasing compliance in communities with at least a reasonable level of tax compliance as a social
norm. Alternatively, a stronger social norm of tax compliance, in the form of a high compliance
rate, could strengthen the effect of prosocial usage of tax revenue on tax compliance behaviour.

An exploration into the interaction between social norms and prosociality in the context of tax
behaviour is crucial as tax evasion has grave effects that should be taken seriously. Firstly, tax
evasion leads to the enormous government tax revenue losses outlined in the opening paragraph of
this paper. These are funds that could have been used for all sorts of beneficial causes, like
investments in health or education. Secondly, tax evasion exacerbates inequality. Tax evaders tend
to be disproportionately rich (Alstadsater et al., 2019; Hasseldine et al., 1994). The top 0.01 percent
of richest households in Scandinavia evade an average of 25 percent of their taxes (Alstadsater et
al., 2019). With richer household evading more tax, and poorer households being more dependent
on government spending for basic necessities, tax evasion has adverse redistributive consequences.
Next, we will consider the scientific as well as the policy relevance of this thesis.

Considering the scientific contribution, the interaction between social norms and prosociality is
not yet studied in the context of tax behaviour. Some studies have tested the efficacy of social
norms and prosocial frames in increasing tax compliance separately, for instance by utilizing two
different treatment groups that receive different informational frames (Blumenthal et al., 2001).
However, the idea of favourable taxation social norms as a necessary foundation or amplifying

factor for prosocial information to increase tax compliance and morale is new and to my knowledge
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untested. If some first evidence is found for an interaction effect between social norms and
prosociality, this could potentially offer a solution for the mixed results found in the experimental
tax compliance literature. Additionally, doors are opened for new research. For instance, it might
be interesting to investigate the interaction between social norms and other types of tax
interventions. Alternatively, one could try to determine the most favourable social norms for
prosociality interventions to be effective.

With regards to policy, insight into when favourable social norms and information on the
prosocial use of tax revenue are effective could help in ex ante policy efficacy evaluation. If
evidence is found that shows information on prosociality works better when the social norms
around taxation are favourable (i.e., there is a high tax compliance rate), policymakers could
employ interventions around prosociality in areas with favourable social norms. Alternatively, if
evidence is found that both social norms and prosociality are effective individually, but there is
also a positive interaction effect, policymakers could use this evidence to ensure their informational
tax compliance interventions contain both information on relevant social norms as well as
information on the prosocial aspects of taxation to maximize the fruitfulness of their interventions.

In the next section I review the relevant literature. The overview discusses paradigms of studying
tax behaviour, some important factors for tax behaviour, and concludes with the presentation of
the hypotheses. Following the literature review, I will outline the research design, including the
experimental set-up, sample, and measurement of the variables. Thereafter, the results are

presented and discussed. Finally, the thesis ends with some concluding remarks.

2 Literature overview

This study aims to generate new insights into the effects of social norms, prosocial preferences,
and the interaction between them on tax compliance intentions (TCI) and TM. In this section, I
review the relevant literature around these concepts. The overview starts by explaining how tax
compliance has been traditionally studied using the economics-of-crime paradigm, and why this
paradigm has clear limitations. Subsequently, the concepts of tax behaviour, tax compliance, TCI
and TM are explored. Thereafter, empirical work and experiments that focus on alternative
explanations of tax behaviour are outlined before focussing specifically on prosocial preferences

and social norms. Next, the possibility of an interaction between social norms and prosociality is
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discussed. At the end of the theoretical overview and the presentation of empirical work, the

hypotheses are presented.

2.1 Economics-of-crime paradigm

Traditionally, tax compliance has been studied according to the economics-of-crime paradigm
(Alm et al., 2012). This paradigm of understanding tax behaviour was primarily developed by
Allingham and Sandmo (1972) and Srinivasan (1973), based on the general economic theory of
criminal behaviour by Becker (1968). This research paradigm depicts the tax compliance decision
as one of risk and reward. Individuals choose between the safe option of paying all due taxes or the
risky but often rewarding option avoiding (part of) their taxes. When a tax audit occurs, individuals
who avoided (part of) their taxes are left with less disposable income than the individuals who paid
the full tax due. However, when no audit takes place, the tax evader is better off. The main
conclusion of this early literature is that tax compliance is dependent on audit rates and the
severeness of tax evasion penalties, with compliance increasing as audit rates increase or penalties
become more severe (Allingham & Sandmo, 1972; Srinivasan, 1973).

However, this paradigm has increasingly been criticized for being insufficient to explain
observed tax compliance behaviour, and other methods are needed to provide a better overview of
tax compliance decisions (Webley et al., 1991). If audit rates and fines were the only determinants
of a person’s tax compliance decision, most individuals should report virtually no income as audit
rates and fines are almost never high enough to make reporting income the rational choice (Alm et
al., 2012). Moreover, even though audits and fines tend to have deterrent effects, they tend to be
relatively weak (Kirchler et al., 2010). All in all, while audit rates and fines certainly play a role in
explaining tax compliance decisions, more factors are needed to construct an all-encompassing
theory of the problem. In 1998, Andreoni et al. (1998, p. 885) stated that solutions might be found
in “diverse psychological, moral and social influences” that affect tax compliance and hence called
for more research in this area. Since then, a lot of research into those factors has taken place. Before
delving into other factors influencing tax behaviour, however, it is important to explore what tax

behaviour is and what its components are.
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2.2 Tax behaviour, tax compliance, and tax morale

Tax behaviour is a general term encompassing the beliefs people hold and behaviours they exert
in the realm of taxation. In this study, tax behaviour contains two important components. The two
concepts, tax compliance (intentions) and TM, form the two dependent variables that are used to
reach a verdict on the hypotheses.

Tax compliance describes the decisions people face on whether or not to pay the taxes owed by
them. In its simplest form, tax compliance is a binomial decision on whether to pay or evade (Alm
et al., 2012). Tax compliance can be influenced by external and internal factors. External factors
that influence tax compliance include audit rates and fines as discussed in the section above.
However, other external factors like cultures of compliance and the power of the tax authority play
a role too (Batrancea et al., 2019; Bergolo et al., 2020; Kelliher et al., 2011). Tax compliance has
largely been the central outcome variable in most of the empirical tax behaviour literature.
However, measuring people’s tax compliance is difficult. Tax evasion by definition leads to a lack
of data as income remains unreported, and hence approximation methods must be used to paint a
picture of the size of the issue. Furthermore, asking people directly is often not an option due to
the taboo and illegality surrounding the topic. In this study, tax compliance is not measured directly
nor are participants asked for their actual compliance decisions. The first dependent variable central
to this study is TCI. TCI are the expectations people have about their own tax compliance decisions
in a certain scenario. In essence, participants in an experiment predict whether they would comply
or evade income tax in a specific scenario. TCI are a common dependent variable in the tax
behaviour literature, especially in hypothetical research designs (Efebera et al., 2004; Kelliher et
al., 2011; Orviska & Hudson, 2003).

TM, the second dependent variable in this study, is the intrinsic motivation to pay one’s required
taxes. It is typified by voluntary compliance with tax laws, even in the absence of enforcement
(Luttmer & Singhal, 2014). TM can be viewed as a form of civic duty, meaning that citizens are
motivated to contribute through a feeling of responsibility for and loyalty to the society they exist
in (Frey, 1997; Orviska & Hudson, 2003). The OECD has consistently identified TM as an
important policy priority to fight tax evasion and has identified several socio-economic and
institutional factors that seem to drive it (OECD, 2019). For instance, the OECD identified that in
countries with a higher tax rate, TM seems to be higher. This could be interpreted as evidence of a

virtuous circle of satisfactory government performance, TM and voluntary tax compliance (OECD,
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2019). Furthermore, the perceived quality of the tax administration is an important determinant of
TM and demographic factors like sex and age seem to play a role (OECD, 2019).

TM is an important predictor of the amount of tax evasion in an economy (Luttmer & Singhal,
2014). For instance, Alm and Torgler (2006) show a strong negative correlation between the degree
of TM and the size of the shadow economy in fourteen European countries. This finding is validated
in other studies (Torgler & Schneider, 2009). Halla (2012) shows a causal effect of TM on tax
compliance behaviour using an instrumental variable approach. Overall, it seems that increasing
the TM of the population is a viable approach towards boosting tax compliance.

Apart from the macroeconomic and institutional factors identified by the OECD (2019),
individual level factors also play a role in determining one’s TM. Eriksen and Fallan (1996)
provided quasi-experimental evidence that an increased knowledge on the working of the tax
system increased the perceived fairness of taxation, made respondents consider their own tax
evasion as more serious and made respondents’ attitudes towards tax evasion of others stricter. The
evidence on the effect of tax knowledge on TM is mixed, however, as enrolling in an introductory
taxation course did not change the perceptions of fairness and attitudes towards tax compliance of
university students from New Zealand (Mei Tan & Chin-Fatt, 2000).

The importance of studying both tax compliance (intentions) and TM lies in the renowned
psychological concept of the intention-behaviour gap. Intrinsic motivation and intentions are a
crucial precursor to actual behaviour (Ajzen, 2011). However, often there is still a discrepancy
between how people would like to behave (TM) and how they do behave when the situation
presents itself (tax compliance). Interventions that boost motivation might not always translate into
actual behaviour (Sheeran & Webb, 2016; Webb & Sheeran, 2006). The intention-behaviour gap
has been studied and verified concerning many topics like sustainability behaviour, social
behaviour, and health behaviour among many more (Echegaray & Hansstein, 2017; Marteau et al.,
2012; Sheeran & Webb, 2016). In the tax behaviour literature, this gap has been less explicitly
mentioned. However, especially in hypothetical research designs, the existence of this behavioural

discrepancy should be noted.

2.3 Empirical work on tax behaviour

As explained in the first section of this literature review, the rational self-interested individualist

approach to explaining tax behaviour falls short. Therefore, answers are sought in theories that look

10
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at social interactions, groups, and societies. One of the factors that should be considered when
aiming to understand tax compliance behaviour properly is the behaviour of other taxpayers. Tax
compliance behaviour could be studied as a social contribution dilemma (Alm et al., 2012). A
social dilemma, in economics often called a ‘free-rider problem’, is a situation in which the interests
of the individual are opposed to the best interest of the community (Dawes, 1980). Such a situation
is highly applicable to tax compliance decisions. Tax revenue is used to provide public goods of
which the whole society benefits. The public goods provided are often non-excludable goods,
which means that citizens that do not pay their taxes cannot easily be stopped from benefiting from
the public goods. Examples of such goods are street lighting or military spending. The non-
excludability of these goods creates an individual incentive not to contribute and still benefit from
the provision of the public goods. Social contribution dilemmas have been studied in the laboratory
using public goods games. Results from studies using public goods games can provide some
insights on important factors to reduce the free-rider problem, which could also be useful in
boosting tax compliance. Several factors like communication and a constant group composition
have a repeated positive effect on cooperation in public goods games in the literature (Zelmer,
2003). Perhaps the biggest result from the public goods game literature is that the ability to punish
free-riders can greatly increase cooperation and uphold it for longer (Brandt et al., 2003; Choi &
Ahn, 2013; Podder et al., 2021). Perhaps, this could mean that fairer and more regular punishment
of tax evaders could increase the rate of compliance. However, this is an area of the tax compliance
literature that requires more study.

Moreover, having direct input in the causes tax revenue is spent on seems to benefit tax
compliance positively. Li et al. (2013) conducted a charitable giving experiment comparing how
much money people are willing to donate to the government compared to private organisations in
the form of charities. The results show that people would much rather donate to charities, unless
when they get to choose what the government spends their donation on. When they have the
freedom to decide what their contribution is spent on, the disadvantageous gap between the
government and charities shrinks considerably. The main reason for this seems to be that people
are more willing to donate when they can direct their contributions to causes that they deem worthy.
Interestingly, these worthy causes tend to be very prosocial, a concept that will be a central topic
in this paper. Wahl et al. (2010) showed with an adapted version of a public goods game that when

participants get to vote on what their contributions (‘tax payments’ in their study) are spent on,
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contributions increase significantly. Even more positively for governments, the choice citizens
receive in the allocation of their tax funds does not need to be extreme. Lamberton (2013) showed
that allowing taxpayers to allocate around ten percent of their tax payments to a specific cause
already leads them to be considerably more satisfied with paying taxes, even if the total amount
they pay in taxes remains equal. Additionally, providing tax payers with some agency, even in the
form of the ability to express non-binding tax usage preferences, led to a sixteen percent increase
in tax compliance in a lab setting (Lamberton et al., 2018). The authors later confirm this finding
in an online experiment which tests actual tax compliance in the form of a take-up rate of a
questionable tax loophole. However, this effect only persists if the tax allocation options provided
are liked by the taxpayers. Taken together, these results provide convincing evidence that more
direct input on the usage of one’s tax contributions might increase compliance.

Power of tax authorities and trust in tax authorities have been proven to be crucial factors in
explaining tax compliance as well. These two factors are often studied together in the literature.
Trust in authorities, for instance in that they will use the tax revenue for the benefit of the citizens
instead of corruption, increases voluntary tax compliance (Batrancea et al., 2019; Jimenez & lyer,
2016; Wahl, Kastlunger, et al., 2010). Furthermore, a high trust in tax authorities is likely a
boundary condition in order for interventions around fairness to be effective (van Dijke & Verboon,
2010). Power of tax authorities instead seems to increase enforced compliance (Batrancea et al.,
2019; Wahl, Kastlunger, et al., 2010). This means taxpayers are not particularly more motivated to
pay taxes (i.e. their TM does not increase) but choose to do so out of fear for the consequences of
evading tax. Mas’ud et al. (2019) confirmed the important positive role for trust in tax authorities
in increasing tax compliance, but did not find any evidence for a positive role of tax authority
power in their cross-sectional study of 158 countries. Batrancea et al. (2019) found a negative
interaction effect between trust and power in their correlational study across 44 nations, suggesting
that even though both are effective to raise compliance individually, governments might have to
choose between a strategy of maximizing voluntary compliance or instead maximizing enforced
compliance. However, this result has not been replicated in similar studies (Mas’ud et al., 2019).

There are many more factors that influence tax behaviour. In the next sections, I will discuss two
crucial determinants of tax behaviour that are central to this study. If no separation is made between
TM and TCI, you can assume I do not perceive any difference in the effect of prosociality or social

norms.
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2.4 Prosocial preferences and taxes

The subject of behavioural economics has shown that nonfinancial and nonrational preferences
can play a role in economic decision making. Characteristics like fairness, altruism and prosocial
preferences are commonly found to influence economic decisions. Prosociality involves the
tendency to act in a way that benefits others, even though this may be costly to oneself (Penner et
al., 2005). Prosocial behaviour can appear in many forms and seems to be a fundamental feature
of human behaviour (Henrich & Henrich, 2006). The motivation for prosocial behaviour is a
heatedly debated topic. Some theorist believe it to be caused by empathy and sympathy (Batson,
1987; Eisenberg et al., 2010), while others have a more self-centred view of prosociality based on
hedonism (Cialdini et al., 1987). Overall, prosocial preferences are natural and influence a wide
range of behaviours.

This is no different in tax behaviour (Alm, 2012). Even though paying taxes also directly benefits
oneself (Mettler, 2011), there is a clear prosocial dimension to taxation as personal funds are
redirected towards public good provision (Thornton et al., 2019). Verboon and Goslinga (2009)
show using a large panel survey that people’s personal norms and views on distributive justice
affects their tax compliance attitudes, which highlights the role for prosocial and fairness concerns
in tax behaviour. Previous literature has shown that utilizing one’s financial resources to support
others is linked to higher well-being and happiness (Aknin et al., 2013, 2019). Furthermore, studies
have shown that information about how one’s behaviour can positively affect others is an important
motivator for generosity, for instance in the form of charitable giving (Grant et al., 2007). Andriani
(2016) showed that an increased sense of ‘public spirit’, the positive attitude taken on by
individuals to work for the benefit of the community, is related to a higher level of TM. Based on
these findings, Thornton et al. (2019) investigated whether perceived prosocial taxation, the extent
to which taxpayers realise that their contributions help others, influences TM. They find that a
higher perceived prosocial taxation is associated with greater enjoyment paying taxes and more
willingness to continue paying taxes, which should be considered indicators of TM. However,
evidence was also found for larger voluntary financial contributions in a tax-like payment
experiment, which proxies actual tax compliance decisions. The authors then use the World Values
Survey to show that people expressing trust in their government and civil service, an indication
that they are confident about their taxes being used in a prosocial manner, more often state that it

is never justifiable to cheat on tax payments. The authors conclude that people may be more
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positive about taxation, and more willing to contribute, if they believe their tax payments are being
used in prosocial ways (Thornton et al., 2019). Furthermore, prosociality as a personality trait has
been linked to fiscal honesty in three European countries (Ponzano & Ottone, 2019) and Brizi et
al. (2015) found correlational evidence that prosocial inclinations are related to a higher level of
tax compliance.

Moreover, there might be a role for priming and framing in increasing TM and compliance.
Sussman and Olivola (2011) have shown that encouraging people who are supportive of ‘antitax
policy’, such as sympathizers of the American Taxed Enough Already party-movement, to consider
the beneficial uses of their taxation can mitigate their aversion to paying taxes. Brizi et al. (2015)
primed participants in an experiment with a prosocial value orientation, as opposed to an
orientation of the benefits to oneself, and found that this priming increases self-reported intentions
to pay taxes. Lastly, taxpayers who are reminded that with wealth comes a responsibility to help
others that are less financially fortunate show a more positive TM and felt better about paying a
tax-like fee in a laboratory experiment (Whillans et al., 2016).

The evidence above shows that the influence of prosociality on tax behaviour and beliefs are
twofold. Firstly, people with prosocial preferences as a part of their personality are likely to be
more supportive of taxation and hence comply more often. Secondly, when people are reminded
or encouraged to consider the prosocial aspect of their tax payments (the benefits to others), their
support for taxation and willingness to pay taxes might increase, even when they initially hold anti-
tax views. This latter finding opens doors for interventions around prosociality as an instrument to

increasing tax compliance.
2.5 Social norms and taxes

Tax compliance behaviour could be regarded as a ‘psychological contract’ based on a social
norm between taxpayers, the government, and the tax authority (Alm et al., 2012). Social norms
can be defined as non-outcome-oriented injunctions that lead people to (not) act sustained by the
(threat of) punishment that others impose on norm violators (Elster, 1989, 2009). Punishment needs
not be financial, for instance fines for tax evasion, but can also be psychological, such as judgement
or exclusion from groups. Humans are highly influenced by what others do and what we think

others believe we ought to do (House, 2018).
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Cialdini and Trost (1998, p. 152) have developed a comprehensive theory of social norms, in
which they define social norms as “rules and standards that are understood by members of a group,
and that guide and/or constrain social behaviour without the force of laws”. Their inquisition into
social norm theory has led to a widely adopted typology of social norms that is used in many social
norm studies. The authors argue there are four categories of social norms: expectations of one’s
own behaviour (personal norms), expectations of people you care about for one’s own behaviour
(subjective norms), general societal expectations of behaviour (injunctive norms), and expectations
developed from observing others’ behaviour (descriptive norms). Others disagree that personal
norms should be considered a social norm and argue that social norms can simply be divided into
two broad categories. Descriptive norms are those patterns of behaviour that humans follow
conditional on our belief that most other people do the same, while injunctive norms are those
norms that communicate what a person ought to do in a given situation (Bicchieri, 2005, 2016).

In this study, descriptive norms are used in the form of tax compliance rates to test the effect of
social norms on tax compliance and morale. Descriptive norms are a popular choice for tax
compliance interventions as they are objective and believed to be powerful in shaping behaviour.
Regarding tax compliance, the definition of a descriptive norm suggests that an individual will
comply as long as there is a belief that complying is the norm (Alm et al., 2012). However, if non-
compliance becomes widespread, the individual taxpayer ceases to comply as the social norm is
violated. Bobek et al. (2013) have shown that social norms, the perceived societally acceptable
beliefs and behaviours, play a crucial role in tax compliance decisions. Bergolo et al. (2020) find
that the influence of the behaviour of peers on tax compliance is likely larger than the influence of
several individual characteristics like honesty and selfishness. Wenzel (2004) argues and
empirically shows that people behave accordingly to societal norms about tax behaviour, if they
identify with the group to which the norm belongs. The feeling of belonging to this group
internalises the social norm, and makes individuals act accordingly. However, when identification
is weak, societal norms do not seem to influence tax behaviour attitudes. Wenzel (2005) later
confirms this finding and, crucially for this study, shows that the level of compliance also
influences the perception of social norms individuals hold.

The empirical evidence on the ability of social norms to increase tax compliance is mixed.
Hallsworth et al. (2017) show that informing taxpayers from the UK that ‘9 out of 10 taxpayers

pay their taxes on time’ increases the punctual payment of tax debt. Additionally, there is some
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evidence that taxpayers start to evade more taxes when they change jobs to a firm in which more
people engage in tax evasion (Paetzold & Winner, 2016). Kelliher et al. (2011) look at the effect
of different types of social norms and show that all four kinds described in the typology by Cialdini
and Trost play a role in shaping TCI. However, there are many field experiments in which social
norm interventions do not have any conclusive effects on tax compliance (Blumenthal et al., 2001,
Dwenger et al., 2016; Fellner et al., 2013). Some studies even show negative results. Dérrenberg
and Peichl (2018) showed that providing information about the actual frequency of tax compliance,
which in their study was a tax gap of about ten percent, had a negative effect on TM. While the
choice of using a tax gap instead of a tax compliance rate might have distorted participants’ views
on the frequency of tax evasion, the study highlights that social norms can backfire if they reveal
that some negative behaviour is more frequent than expected.

There is also some evidence in the literature that seems to show that social norms can influence
TM. Alm et al. (1995) used a laboratory experiment to test the TM in the United States and Spain
within similar samples. They found that TM in the United States is significantly higher and
attributed this difference to different social norms regarding tax compliance. Alm and Torgler
(2006) later confirm these results and extend their analysis to include fourteen more European
countries. They once again find that the United States has the highest TM, and attribute this to the
strong social norms in the United States regarding taxation. Even though this evidence could be
seen as supportive of a role for social norms in determining TM, this causal channel is not
specifically tested in the papers. Therefore, we cannot conclusively say that social norms influence
T™ yet.

The evidence above shows that social norms likely play a role in tax behaviour. However, the
manner or magnitude in which social norms influence tax behaviour is not yet fully obvious.
Furthermore, it seems that social norms that reflect a culture of noncompliance may backfire and
decrease the tax compliance rate. In the next section, we will contemplate on whether there could

be an interaction effect between social norms and prosociality which is relevant to tax behaviour.
2.6 Interaction between prosociality and social norms

There is to my knowledge no tax literature as of yet on the interaction effect between prosociality
and social norms in tax behaviour to base the hypotheses on. However, there are three reasons why

an interaction effect between the two would not be an unsensible presumption. Firstly, a social
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norm of compliance could be a necessary basis for a high level of TM and compliance. By the very
definition of social norms, people will not comply when noncompliance is widespread in the
reference network (Alm, 2012). This could be a reason why noncompliance being more widespread
than people expect decreases TM (Ddrrenberg & Peichl, 2018). Graf et al. (2023) have proven that
the effectiveness of financial and nonfinancial incentives for a prosocial action, blood donation in
their study, depends on the social norms surrounding that action. It seems plausible that something
similar could be true in tax behaviour. Interventions around prosociality could work better in
societies where the social norms around taxation are favourable. For instance, in cultures where
noncompliance is extremely widespread, compliance decisions might be less of a conscious process
and tax evasion more habitual. Instead, when compliance is the norm, tax evasion is more likely to
be a well thought about decision. Information on the prosocial aspects of taxation is likely to impact
someone more in a well-considered choice than in a habitual action. Furthermore, Nook et al.
(2016) have shown by way of five separate experiments that generosity is contagious: the decision
and extent to which prosocial action is undertaken depends on the prosocial actions of others. In
one of their experiments, they showed that learning whether others donated generously or stingily
to a charity influences the amount participants choose to donate. Something similar might be true
for tax behaviour. When tax revenue is spent on a prosocial cause, learning that most people comply
might make a taxpayer more inclined to do so themselves. Lastly, a social norm of compliance
should already be seen as a prosocial phenomenon, as paying one’s taxes is inherently a prosocial
action. This is because tax compliance is necessary for raising taxpayer revenue used to provide
essential services to citizens. With regards to tax compliance, it is possible that observing that the
majority of a society is taking the prosocial action of paying one’s taxes might boost the effect of
extra prosociality information, in the form of what the tax revenue is spent on by the government.
As no research is available on this interaction specifically in the realm of taxation, the ideas put
forward are speculative. Nonetheless, the attractive idea of a possible interaction effect is enough

reason to attempt to find starting evidence for it in this thesis.
2.7 Hypotheses

Based on the literature discussed, I expect a high compliance social norm to favourably affect
TCI and TM. As TCI and TM are measured so that a higher score means less favourable, pheryes=1

is hypothesized to be lower than pneryes=0. The literature shows that social norms are important

17



Koenraad Hein Schreuder Jun. 29, 24 Master Thesis, Economics

drivers of both tax compliance and TM. However, as social norms are an external influence, and
TM a purely internal concept, I expect the effect of a social norm of high compliance to be stronger

for TCI than TM.

Null hypothesis 1a: Tax social norms are unrelated to tax compliance intentions.

Ho: Hhcryes=0 = Hheryes=1

Alternative hypothesis 1a: A4 high compliance social norm increases tax compliance intentions.

H: Hheryes=0 = Mheryes=1

Null hypothesis 1b: Tax social norms are unrelated to tax morale.

Ho: Hhcryes=0 = Hheryes=1

Alternative hypothesis 1b: A4 high compliance social norm increases tax morale.

H: Hheryes=0 = Mheryes=1

Based on the literature discussed, I expect prosociality to favourably influence TCI and TM. As
TCI and TM are measured so that a higher score means less favourable, proyes=1 1S hypothesized to

be lower than pproyes=0. Based on previous research, there is no reason effect sizes will differ greatly.

Null hypothesis 2a: Prosocial usage of tax revenue is unrelated to tax compliance intentions.

Ho : Wproyes=0 = Lproyes=1

Alternative hypothesis 2a: Prosocial usage of tax revenue increases tax compliance intentions.

Hi : HWproyes=0 = Hproyes=1

Null hypothesis 2b: Prosocial usage of tax revenue is unrelated to tax morale.

Ho : Wproyes=0 = Lproyes=1

Alternative hypothesis 2a: Prosocial usage of tax revenue increases tax morale.

Hi : Hproyes=0 = Hproyes=1
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Based on the ideas discussed in the previous subsection of the literature review, I expect to find
an interaction effect between prosociality and social norms, meaning that the effect of prosociality
on TCI and TM depends on the social norm (i.e., the rate of compliance). Furthermore, I expect
this interaction to be favourable concerning TCI and TM. Again, due to the construction of the

outcome variables, this means Binteraction 1S €xpected to be negative.

Null hypothesis 3a: There is no significant interaction between tax social norms and prosociality
of tax revenue usage to predict tax compliance intentions.

Ho: Binteraction =0

Alternative hypothesis 3a: There is a significant favourable interaction between tax social norms
and prosociality of tax revenue usage that predicts tax compliance intentions.

H: Binteraction <0

Null hypothesis 3b: There is no significant interaction between tax social norms and prosociality
of tax revenue usage to predict tax morale.

Ho: Binteraction =0

Alternative hypothesis 3b: There is a significant favourable interaction between tax social norms
and prosociality of tax revenue usage that predicts tax morale.

H: Binteraction <0

3 Methodology

This chapter outlines the research methods used to test the proposed hypotheses. The chapter
starts with a discussion on the chosen research design. Thereafter, the reader will be taken through
the experimental procedure before explaining the chosen sample. Next, the relevant variables used
in the statistical analysis are discussed. The chapter ends with the presentation of the formal

equations of the regression models and the ethics of conducting this research.
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3.1 Research design

The starting point of the research is a deductive approach, as viable theories are tested by means
of an experiment. Furthermore, the research design is quantitative. Quantitative designs allow for
larger samples, increasing the power and reliability of the results. A quantitative design was chosen
for this reason, as well as that qualitative methods such as interviews might have been more
intrusive around a topic like tax compliance.

The experiment is conducted in the form of an online survey using the programme Qualtrics.
Survey experiments are common in the tax compliance literature (Blesse, 2023; Dorrenberg &
Peichl, 2018; Gorecki & Letki, 2021). If carried out with great care, survey experiments have many
advantages, including their simplicity to implement and their increased ability to make causal
inferences over regular surveys (Gaines et al., 2007). However, researchers must be conservative
when making statements about the validity of the findings and their applicability to actions rather
than intentions, beliefs, or attitudes.

The experiment utilises a within-subjects design. The same participant is exposed to twelve
different hypothetical tax compliance scenarios that fit into four different categories. Major
advantages of within-subject designs are increased power and the non-dependence on similarity
between a treatment and control group (Charness et al., 2012). As the research conducted is
dependent on a relatively small sample, the increased power of the within-subjects design is an
important factor in the decision to use it. If a between-subjects were to be used for this study, three
different treatment groups and a control group would have to be created. This would seriously limit
the power of an experiment with a relatively small sample size. Additionally, not having to depend
on the assumption of a comparable control and treatment group eliminates a potentially problematic
assumption, especially considering the use of a convenience sample.

However, there is a clear disadvantage to using a within-subjects design in the context of this
research which needed to be addressed. Information from hypothetical scenarios could spill over
into following scenarios. This issue warrants additional attention as the effects of the information
provided on the participants’ answers are the main interest of the research. Spillovers could thus
bias the results. To limit this issue, multiple different versions of the stories representing each
quadrant are created and randomized over the participants. Different versions of stories contain
different names, ages, places of residence and occupations of the hypothetical character. A

participants will hence never see the same fictional character in two different hypothetical
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scenarios. This approach reduces the similarity between the stories that a participant is shown,
which hopefully induces the participants to view every scenario as a new and independent one. If
effective, the extent to which information from previous scenarios is used to answer the statements
belonging to a new scenario should be kept to a minimum. As an additional precaution, the order
in which participants are presented with the twelve stories belonging to each of the quadrants is
randomized. This eliminates the possibility of a structural spillover problem of information from

one type of hypothetical scenario to another, which has the potential to heavily bias the results.

3.2 Experimental task

To test the hypotheses, participants are exposed to twelve hypothetical tax compliance scenarios
belonging to four categories. Hypothetical tax compliance scenarios are a popular research
instrument in the tax compliance literature (D. D. Bobek et al., 2013; D. Bobek & Hatfield, 2003;
Orviska & Hudson, 2003). The hypothetical approach limits social desirability bias and ensures
that the participants do not fear consequences of answering the questions honestly, as they do not
reflect directly their own actions (Ddrrenberg & Peichl, 2018). The limitations of a hypothetical
experimental approach are discussed in the appropriate limitations section of this paper.

The main assumption of the hypothetical method in which participants judge other people’s
behaviour is that we must assume that judgements of others predict a participant’s own behaviour
well. Regarding the question about TCI, this is not problematic as the respondent is directly asked
what the likelihood is of them engaging in similar behaviours as the hypothetical character in the
story. The assumption is heavier regarding TM, as the participant is asked how acceptable the
behaviour of the hypothetical character is. This assumption is further reviewed in the limitations
section of this paper.

The type of hypothetical scenario used is an adapted version of the one used by Orviska and
Hudson (2003). Each hypothetical scenario involves a person in paid employment who takes on an
extra job on the weekend, for which the fictional character is paid in cash. The fictional character
prepares their own income tax return. In every scenario, the fictional character decides not to
declare the extra income for tax and hence evade the income tax. Each of the twelve hypothetical
scenarios a participant is faced with represents one of the quadrants in the matrix below (Table 1).

The survey is coded in a way that ensures each participant is shown at least one scenario belonging
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to each quadrant of the matrix. To see in detail how this was achieved, the survey flow is presented

in Appendix 5.

Tax revenue is spent on a prosocial Tax revenue is spent on a non-

cause prosocial cause

Compliance social norm [NAME] decides to evade income tax | [NAME] decides to evade income
(90-98% tax compliance rate) in an area with high tax compliance. tax in an area with high tax

The tax revenue would have been compliance. The tax revenue would
spent on a prosocial cause. have been spent on a non-prosocial

cause.

Non-compliance social norm [NAME] decides to evade income tax | [NAME] decides to evade income
(50-58% tax compliance rate) in an area with low tax compliance. tax in an area with low tax

The tax revenue would have been compliance. The tax revenue would
spent on a prosocial cause. have been spent on a non-prosocial

cause.

TABLE 1: THE FOUR TYPES OF HYPOTHETICAL TAX EVASION SCENARIOS

Twenty hypothetical stories are created in total to represent the four quadrants. I have chosen to
create five stories per quadrant to eliminate the possibility of results being due to a specific
percentage of compliance or a particular type of prosocial government spending. In each scenario
the tax revenue is either spent on a prosocial cause (education, healthcare, welfare programmes,
policing, anti-discrimination) or a non-prosocial cause (debt repayment, firm subsidies, improving
internal government systems, renovation of the parliament building, administrative spending). All
of the prosocial uses of tax revenue above, except anti-discrimination, were used in Blumenthal et
al.’s (2001) study to test the effect of normative appeals on tax compliance. These government
expenditures are meant to represent those uses of tax revenue that are the most blatantly prosocial.
One could argue that most government expenditures are prosocial somehow. However, for the non-
prosocial expenditures, I chose those uses of tax revenue that people might not directly regard as
very prosocial. Even though they might help citizens, the non-prosocial expenditures have a less
direct and less obvious prosocial effect towards citizens.

Additionally, in each scenario the level of tax compliance in the city the fictional character lives
in is either high (90-98%) or low (50-58%). Most studies that test the efficacy of informing people

of the actual tax compliance rate on individual tax compliance report a percentage around the ninety
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percent mark (Blumenthal et al., 2001; Hallsworth et al., 2017). This is therefore seen as a high
compliance rate in the literature. I have chosen to stick to this practice, and hence in the high
compliance scenarios the tax compliance rate varies between 90 and 98 percent. For the low
compliance scenarios, I have chosen to vary the tax compliance rate between 50 and 58 percent.
This is a rate that is undoubtedly low and can hardly be misinterpreted by any participant as a high
tax compliance rate. The reason to choose for around fifty percent tax compliance instead of a
lower percentage is that a lower percentage could add a level of unrealism into the hypothetical
scenarios that may potentially bias the results.

To help participants relate to the fictional characters better, some personal and contextual details
are provided. Each hypothetical tax compliance story involves a character with a different name,
age, place of residence, and occupation. This option was chosen over terms like ‘Taxpayer X’ from
‘City Y’ to ensure participants will think of the tax evading fictional characters as real people with
real lives. The added context might add some relatability and context to the characters that
‘Taxpayer X’ might not evoke. Fake city names are used as opposed to real ones to avoid
stereotypes associated with existing cities. To avoid participants’ answers being influenced by the
age of the hypothetical character, I chose to vary the ages between 35 and 45 to ensure the stage of
life a hypothetical character is in does not bias the answers. An example of a hypothetical scenario
that participants could face is given in the Box 1 below. The example shows a hypothetical story

with a high compliance rate and a prosocial usage of tax revenue.

Pete is 37 years old and works as a retail worker at a large fashion retailer. On the weekends, he sometimes takes
on odd jobs to earn some extra income. Last weekend, Pete did some gardening work for a stranger for which he
was paid in cash. Pete prepares his own income tax returns. He decides not to declare the extra income from his
gardening job.

Pete lives in the city of Bloshville, where 94% of the residents fully pay all the required income tax on time. The

income tax that Pete evaded would have been spent on improving the quality of primary education.

Box 1: EXAMPLE OF A HYPOTHETICAL TAX EVASION SCENARIO

After reading each hypothetical scenario, the participants are immediately asked to answer two
items regarding their TCI and TM. Firstly, participants indicate the likelihood of them following

the same behaviour as the fictional character in a similar scenario (evading the income tax).
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Participants answer on a 10-point scale, where a score of ten means they deem themselves
extremely likely to evade income taxes in the particular scenario. This question elicits the
participant’s TCI under the circumstances described in the story. Thereafter, participants indicate
how acceptable they believe the actions of the fictional character (evading the income tax) to be.
Participants answer on a 10-point scale again, where a score of ten means they deem the income
tax evasion to be extremely acceptable in the particular scenario. This question elicits the
participant’s TM, conditional on the circumstances in the story. Lastly, participants are asked for
their demographic information (age, sex, country of residence, ethnicity, level of education),
political orientation, gross monthly income, and whether a respondent files their own tax return

statements.

3.3 Participants

The experiment relies on a convenience sample, as a probability sample was not available for
use to the researcher. Convenience sampling is a non-probability sampling technique, which means
every person has a different probability of being included in the sample. The sampling method for
this study relies on multiple sources. Firstly, people available through the social and professional
network of the author were recruited as participants in the experiment. This was done through face-
to-face communication as well as sharing the survey on the researcher’s LinkedIn and Instagram
accounts. Secondly, the survey was shared in Facebook groups that aid people in finding
respondents for their research as well as on popular survey platforms SurveyCircle and
SurveySwap. The sample size was highly dependent on the willingness of people to participate in
the experiment. To reach an acceptable sample size, respondents were asked to share the survey
with their own networks upon completion of it. Additionally, a 50-euro gift card was given away
in the form of a raffle as an extra incentive to participate.

A power analysis was conducted to determine the sample size needed for a power of at least 0.8.
The effect size chosen was based on previous studies that are similar to this study. Previous
literature shows that the effect size for prosociality interventions is likely to be larger than social
norm interventions in the realm of tax compliance. To make sure the effects of the social norm
variation can be measured properly, a relatively low minimum detectable effect of 0.1 was chosen,
even though prosociality interventions typically have higher effect sizes (Kelliher et al., 2011). The

power analysis for the ANOVA with repeated measures within factors clarified that the sample size
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needed to reach the determined power with an alpha 0.05 and a low effect size (0.1) is 71
respondents. The number of actual respondents is 166, providing the experiment with a power of
0.998. The power calculations can be found in Appendix 1.

An important consideration for interpretation of the results of experiments dependent on
convenience sampling is to investigate how the participants differ from the broader population.
Convenience samples can differ from the broader population on observable and unobservable
characteristics. To provide transparency on the observable characteristics, participants are asked
for their age, sex, ethnicity, education, political orientation, and income. Table 2 shows the
observable characteristics of the sample used in the experiment. These characteristics have been
collected as they were deemed important to control for in the regressions to be presented in the
next section. The table is based on observations rather than participants, meaning that the
frequencies are multiplied by twelve as every participant provided twelve observations. The
percentages provided, however, are accurate also on a participant level.

Multiple interesting patterns emerge in the sample characteristics overview. Firstly, the sample
is relatively young compared to the general population. About 43 percent of participants are in the
age bracket 18-24 years old. 78 percent of the sample is under the age of 35. This is almost certainly
a result of the relatively young social and professional network of the researcher as well as the
young audience on survey sharing sites. The gender of the participants is well balanced, with only
slightly more females (54.8%) than males (45.2%). Regarding countries of residence the
Netherlands, the UK, the US and the UAE are the most common respectively. This is, again, a
direct result of the network of the researcher, as he has direct ties to all these countries either
through having lived there himself or through family members and friends. With regard to race,
the sample is overwhelmingly white (80.4%). This is likely linked to the distribution for country
of residence, in which we can see that predominantly white countries like the Netherlands, UK and
US are highly represented. The Asian race is relatively well represented, by about ten percent of
respondents. The other races are certainly underrepresented. The sample is incredibly highly
educated compared to the general population. Almost 92 percent of respondents has achieved a
bachelor’s degree or higher. Regarding political preferences, a centred ideology is the most
common. However, we can observe that the sample is in general more left-wing (47%) than right-
wing (25.6%). The income of the participants seems to be distributed rather well. However, likely

as a result of the sample being young on average, 48 percent of respondents earns less than 2500
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euros a month. Lastly, we can see that the vast majority of respondents files their own tax returns,

but both groups are well represented.

Variable Categories Frequencies (%)
18-24 864 (42.9%)
25-34 708 (35.1%)
35-44 276 (13.7%)
age: Self-reported age
45-54 48 (2.4%)
55-64 48 (2.4%)
65 or older 72 (3.6%)
Female 1104 (54.8%)
gender: Self-reported gender
Male 912 (45.2%)
Asian 216 (10.7%)
Black 72 (3.6%)
Hispanic 72 (3.6%)
race: Self-reported race
Other 12 (0.6%)
Prefer not to say 24 (1.2%)
White 1620 (80.4%)
Australia 12 (0.6%)
Austria 12 (0.6%)
Belgium 36 (1.8%)
Canada 12 (0.6%)
1 0,
countryres: Self-reported country China 12 (0.6%)
of residence Czechia 12 (0.6%)
Denmark 24 (1.2%)
France 36 (1.8%)
Germany 12 (0.6%)
India 12 (0.6%)
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Italy 12 (0.6%)
Morocco 12 (0.6%)
Pakistan 24 (1.2%)
Philippines 12 (0.6%)
Poland 12 (0.6%)
Portugal 24 (1.2%)
South Africa 24 (1.2%)

Sri Lanka 12 (0.6%)
Taiwan 12 (0.6%)
The Netherlands 1128 (56.0%)
United Arab Emirates 72 (3.6%)

United Kingdom

348 (17.3%)

United States

144 (7.1%)

educ: Self-reported highest
achieved level of education

Bachelor’s degree 1056 (52.4%)
Doctorate degree / PhD 84 (4.2%)
High school 132 (6.5%)

Master’s degree

708 (35.1%)

pol: Self-reported political

Prefer not to say 12 (0.6%)
Trade/technical/vocational 24 (1.2%)
Very left wing 72 (3.6%)
Left wing 396 (19.6%)

Left-leaning

480 (23.8%)

Centre 552 (27.4%)
preference

Right-leaning 384 (19.0%)

Right wing 96 (4.8%)

Very right wing 36 (1.8%)

_ 0
income: Self-reported gross 0 - €300 300 (14.9%)
monthly income in euros €500 - €1000 252 (12.5%)
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€1000 - €1500 252 (12.5%)
€1500 - €2000 204 (10.1%)
€2000- €2500 204 (10.1%)
€2500- €3000 144 (7.1%)
€3000 - €3500 144 (7.1%)
€3500 - €4000 84 (4.2%)
€4000 - €5000 120 (6.0%)
€5000 - €6000 48 (2.4%)
€6000 - €7000 108 (5.4%)
€7000 - €8000 12 (0.6%)
€8000+ 144 (7.1%)
owntax: Dummy variable No 636 (31.9%)
showing whether a respondent files
their own tax returns Yes 1356 (68.1%)

TABLE 2: SAMPLE CHARACTERISTICS

Regarding unobservable characteristics, convenience sampling that depends on voluntary
participation can introduce motivation bias into the results (Stratton, 2021). Motivation bias is the
phenomenon where people with a special interest in the research topic are more likely to voluntarily
participate in the experiment than people who are not particularly interested in the research topic.
It is possible that motivation bias is present in this research, as people who know about taxation or
have an interest in it might be more likely to be willing to participate. To limit this, I made it very
clear on all platforms the survey was shared on that everyone is welcome to participate and no prior
knowledge about taxation is required. Still, it remains important to be mindful about the effects of

unobservable characteristics and to be careful when generalizing results.
3.4 Variables and measurement

The two dependent variables are tax compliance intentions (TCI) and tax morale (TM). TCI are
measured as the response to the question “How likely is it that you would behave like [NAME]
(not declaring the extra income) in the scenario above?”. Participants respond using a scale from 1

to 10. TM is measured as the response to the statement “How acceptable is [NAME]’s decision to
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not declare the extra income in the above scenario?”. Participants respond using a scale from 1 to
10. The scales are constructed so that values of 10 indicate extremely low TCI and low TM, and
values of 1 indicate extremely high TCI and high TM.

The two independent variables of interest are dummies representing prosociality and the
compliance social norm. The prosociality dummy takes on a value of 1 when the evaded tax
revenue would have been spent on a prosocial cause, and a value of 0 when the evaded tax revenue
would have been spent on a non-prosocial cause. The social norm dummy takes on a value of 1
when there is a social norm of high compliance in the place of residence of the fictional character,
and a value of 0 when there is a social norm of low compliance. Additionally, the variables shown
in Table 2 are collected. The left column of Table 2 provides a short explanation of every variable.
Those variables will mostly function as control variables in the regressions in the next chapter, but

the interesting results related to them are also discussed.
3.5 Analysis

To explore the effects of tax compliance social norms and prosociality of tax revenue usage on
TCI and TM, four different regression models are used. Both TCI and TM are explored through
two models, one without interaction term and one with interaction term. The formal equations of

the models are as shown in Box 2 below.
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Model 1
TCI; = Bo + PBiheryes; + Baproyes; + Bsagei + Pagender: + Psracei + Pscountryresi + Breduci + Bspoli + foowntaxi +

Broincome; + boi + bijhcryesij + bajproyesij + &

Model 2
TMj = Bo + PBiheryes; + Bzproyes; + Bsagei + Pagender; + Bsracei + Pecountryresi + Breduci + Bspoli + Poowntaxi +

Broincome; + boi + bijhcryesij + bajproyesij + &

Model 3
TCI; = Bo + PBiheryes; + Baproyes; + Bsagei + Pagender: + Psracei + Pscountryresi + Breduci + Bspoli + foowntaxi +

Broincome; + Biiheryes;*proyesij + boi + bijhcryesij + bajproyes; + &ij

Model 4
TMj = Bo + Biheryes; + Bzproyes; + Bsagei + Pagender; + Bsracei + Pecountryresi + Breduci + Bspoli + foowntaxi +

Broincome; + Biiheryes;*proyesij + boi + bijhcryesij + bajproyes; + &ij

Box 2: FORMAL EQUATIONS OF THE FOUR REGRESSION MODELS

Note: The subscript i indicates the level of the individual. The subscript j indicates the level of repeated observations

of the same individual.

As the experiment uses a within-subjects design, the crucial independence assumption is
violated. To deal with this violation, linear mixed effects models with random intercepts (boi) and
random slopes (bij, byj) are used. As a result, every individual gets an own intercept against which
his or her answers are compared, as well as individual slopes for the social norm and prosociality
dummies. This way the heterogeneity in answers by individuals does not bias the overall results.
Statistical program R was used for the statistical analysis. The packages Ime4 and ImerTest were

used for running the linear mixed effects regressions and the statistical testing.
3.6 Research ethics

The data collected from the participants was carefully handled. Participants in the online
experiment were made aware that participation in the experiment was voluntary and could be ended
at any moment. Furthermore, respondents are kept anonymous, and data will only be shared in
anonymised form. Participants were not asked about their actual tax compliance behaviour, but

merely asked to judge hypothetical tax compliance scenarios.
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4 Results

4.1 Properties of variables

Table 3 provides an overview and explanation of the dependent variables in the left column, as
well as their summary statistics on the right side of the table. Figure 1 is a histogram of the
distributions of the variables TCI and TM. TCI and TM have mean scores of 6.7 and 6.1
respectively, meaning that people on average deem themselves more likely than not to engage in
tax evasion in the scenarios described and find such tax evasion more acceptable than not
acceptable. Interestingly, the most common score in TClI is a score of 10, representing an extremely
low level of TCI as twenty percent of the respondents admit themselves to be extremely likely to
engage in the type of tax evasion similar to the character in the hypothetical tax compliance story.
The most common score in the TM variable is 8 (15.6%), which still indicates a very low level of
TM. From Figure 1 we can see that people choose moderate scores like 5 and 6 much more often
for TM than for TCI. In both TCI and TM scores of 1, 2, or 3 are chosen rarely. This shows there
are not many participants that deem themselves extremely unlikely to engage in tax evasion or find
it particularly unacceptable. The large standard deviations of 2.8 and 2.7 for TCI and TM

respectively indicate that there was a lot of variation in answers between participants.

Variable Values Frequencies (%)

1: 137 (6.8%)

2: 89 (4.4%)

3: 115 (5.7%)

TCI (Tax compliance intentions):

Measure of tax compliance intentions. | Mean (sd) : 6.7 (2.8) 4: 123 (6.1%)
Response to the question about how 5: 162 (8.0%)
likely it is the respondent would also | Min (1) < med (7) < max (10) - -
avoid the income tax in a particular 6: 170 (8.4%)
scenario. A score of 10 represents IQR (CV):4(0.4)

very low tax compliance intentions. 7:219 (10.9%)

8: 376 (18.7%)

9: 221 (11.0%)

10: 404 (20.0%)
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1: 139 (6.9%)

2: 88 (4.4%)

3: 139 (6.9%)

TM (Tax morale): Measureioftax Mean (sd) : 6.1 (2.7) 4: 171 (8.5%)
morale. Response to the question
. . V)
gbout how gcc.eptable j[he evasion Qf Min (1) < med (6) < max (10) 5:305 (15.1%)
income tax is in a particular scenario. 6:210 (10.4%)
. .47/0
g Osrcgﬁze of 10 represents very low tax IQR (CV) : 4 (0.4)
' 7:207 (10.3%)
8: 315 (15.6%)
9: 197 (9.8%)
10: 245 (12.2%)
TABLE 3: SUMMARY STATISTICS
Histogram of TCI scores Histogram of TM scores
400
300
’gsoo N
§ § 200
ézoo '\':,
% fz:' 100
i 100 s
0 0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
TCI ™

FIGURE 1: HISTOGRAMS OF DISTRIBUTIONS TCI AND TM

In Table 4 the correlation coefficients between TCI and TM are presented. I have chosen to
compute both the Pearson correlation coefficient and the Spearman correlation coefficient.
However, the results of the two are barely different and we can therefore focus on the Spearman
correlation coefficient, which is the more standard measure. The correlation between TCI and TM
is positive. This is an expected result, as I have already put forth the idea that TM is an important
driver of TCI in the literature overview. The correlation is also strong, though not close to 1.

Additionally, the correlations are incredibly significant (p<0.001).
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The results confirm TM to be a crucial driver of TCI. The result not being closer to 1,
however, is interesting as it means there is a substantial gap between what people deem acceptable
behaviour and what they predict themselves to do in certain scenarios. A closer look at the raw data
shows that it is not uncommon for participants to pair a very high score in TCI with a lower score
in TM. This means that there is a subset of people that, even though they find tax evasion morally
objectionable, they still predict themselves likely to engage in it when presented with an easy
opportunity. For most people, however, scores are similar. Even though the effect of TM on TCI
is not the main topic of this paper, the influence of TM on TCI has been tested with a regression

model at the end of this chapter.

Correlation Method Correlation Coefficient P-Value ‘
Pearson 0.6797621 <0.001
Spearman 0.6599348 <0.001

TABLE 4: CORRELATION COEFFICIENTS TCI AND TM

4.2 Hypothesis testing

To test the hypotheses, four different regression models are used. An overview of the different
regression models is shown in Table 5. The two dependent variables are both predicted by two
models, one with interaction term and one without. To test hypotheses 1a, 1b, 2a, and 2b the first
two regression models will be consulted, although the coefficients of the main conditions in models

3 and 4 also deserve consideration. To test hypotheses 3a and 3b, the models with interaction term

will be turned to.

Regression model Dependent variable Independent variables Interaction term
1 TCI hcryes, proyes, controls No
2 ™ hcryes, proyes, controls No
3 TCI hcryes, proyes, controls Yes
4 ™ hcryes, proyes, controls Yes

TABLE 5: OVERVIEW OF THE REGRESSION MODELS
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Table 6 presents the regression outputs of the four models. The numbering follows the pattern of
Table 5. The regressions shown in Table 6 contain all control variables discussed. However, I have
chosen to present the reduced regression outputs as the full regression table is too long to include
in the text, inconveniencing the reader. The full output including all the control variables can be
found in Appendix 3. The reduced output includes all variables but shows only the variables that
are important to reach a verdict concerning the hypotheses.

All the regressions have been checked for multicollinearity using variance inflation factors
(VIFs). The VIFs indicate that there is no problematic multicollinearity. The tables of VIFs can be
found in the Appendix 6. Additionally, the models have been checked for heteroskedasticity using
Breusch-Pagan tests. No problematic heteroskedasticity was found. The Breusch-Pagan test
outputs can be found in Appendix 7.

For the p-values shown in Table 6, the Satterthwaite degrees of freedom method is used.
Satterthwaite approximation is a common method for statistical testing of models that include a
mix of fixed and random effects. In order to be more confident in making claims about the
significance of variables, the main results have been verified using likelihood ratio testing.
Likelihood ratio testing is a method for significance testing wherein a full model is compared
against a reduced or null model. It compares the goodness-of-fit of the two models and thence
decides if the variable that is omitted in the null model is significant in predicting the dependent
variable or not. In the case of this research, there were no conflicts between the two significance
tests: every variable of interest relating to the hypotheses that was deemed significant by the
Satterthwaite approximation was confirmed by the likelihood ratio test. All likelihood ratio test
outputs can be found in Appendix 2.

Null hypothesis la postulates that tax social norms are unrelated to TCI. Tax social norms are
represented by the variable ‘hcryes’. The coefficient has the expected negative sign, meaning that
a high rate of compliance influences TCI favourably. The effect size is rather limited at -0.13. This
coefficient should be interpreted as follows: when the compliance rate is high, participants deem
themselves 0.13 points less likely to engage in tax evasion of the type described in the hypothetical
scenario. In regression model 1 the variable is not significant at the 5 percent level, only at the 10
percent level (p=0.084). The variable, however, is very close to significance at the 5 percent level.
Furthermore, the variable turns significant at the 5 percent level (p=0.050) when the interaction

term between the compliance social norm and the prosociality of tax revenue usage is added in
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model 3. The effect size also grows by almost half to -0.19. It is difficult to decide on the rejection
of the null hypothesis, as different models have slightly different outcomes. However, it is clear
that there is a pattern of social norms influencing TCI. The results seem to confirm that favourable
social norms in the form of high compliance rates affect people’s TCI positively.

Null hypothesis 1b puts forth the idea that tax social norms are unrelated to TM. In regression
model 2 the variable is significant in predicting TM at the 5 percent level (p=0.047). The effect
size is relatively low, as it was in the case of TCI, at -0.15. The significant result in the predicted
direction allows for rejecting the null hypothesis: social norms in the form of high compliance rates
favourably affect TM. It should be noted that the effect of the compliance social norm turns
insignificant in model 4 (p=0.870), when the interaction term between social norms and
prosociality is added. In addition to the p-value becoming unbelievably high, the effect size in
model 4 drops close to nought. Even though social norms are no longer significant as a base effect,
they remain a component of the highly significant interaction. Therefore, this phenomenon is no
reason to conclude that social norms do not influence TM.

Null hypothesis 2a predicts that the degree of prosociality of tax revenue usage is unrelated to
TCI. In model 1 the prosociality variable is significant at the 1 percent level (p<0.001). The effect
size should be regarded as rather large; on average participants deem themselves 0.36 points less
likely to commit tax evasion on a 10-point likelihood scale. In model 3, when the interaction term
is added, the base effect of prosociality of tax revenue usage remains significant at the 1 percent
level (p<0.001) and the effect size grows even stronger (f=-0.42). As expected, the coefficients in
both models are negative, therefore influencing TCI favourably. Based on these results, we can
conclude that null hypothesis 2a can be safely rejected and alternative hypothesis 2a, which states
that the degree of prosociality of tax revenue usage improves TCI, is likely to be true.

Null hypothesis 2b suggests that the degree of prosociality of tax revenue usage is unrelated to
TM. The prosociality variable is significant at the 1 percent level in model 2 (p<0.001). In addition,
the effect size on TM is even higher than is the case with TCI, at -0.43. On a 10-point scale, this
should be regarded as a large influence. When the interaction term is added in model 4, the effect
size decreases somewhat (f=-0.29) but remains high and significant at the 1 percent level
(p=0.002). Both coefficients for the variable are, again, in the expected direction: a higher degree

of prosociality of tax revenue usage increases TM in both the simple model and the model including
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the interaction term. For this reason, we can safely reject null hypothesis 2b in favour of alternative
hypothesis 2b, which predicts that the degree of prosociality of tax revenue usage increases TM.

Null hypothesis 3a presupposes that there is no significant interaction between tax social norms
and prosociality of tax revenue usage to predict TCI. This null hypothesis cannot be rejected, as
the interaction term in regression model 3 turns out to be insignificant (p=0.320). Furthermore, the
coefficient is positive (f=0.13), indicating an adverse effect on TCI. The positive coefficient
indicates that the favourable effects of social norms and prosociality on TCI lessen when the two
are used in combination. This is exactly opposite to the prediction set out by the hypothesis. The
left side of Figure 2 visualizes this pattern. The difference between the two bars is smaller when
the variable ‘hcryes’ is equal to 1. The smaller difference indicates a smaller effect of the variable
‘proyes’ when compliance social norms are favourable. However interesting to speculate on this
finding, the result should not be analysed too deeply as the p-value is far away from the
acceptability threshold.

Null hypothesis 3b postulates that there is no significant interaction between tax social norms
and prosociality of tax revenue usage to predict TM. This null hypothesis can be rejected, as the
interaction term in model 4 is significant at the 5 percent level (p=0.028). The effect size is rather
large at -0.27. The negative interaction term means that the interaction between tax social norms
and prosociality has an additional favourable impact on TM. This is the direction that was expected
beforehand. The right side of Figure 2 visualizes the interaction between the variables. When the
dummies for the high compliance social norm and the prosocial tax revenue usage are both 1 rather
than 0, the interaction between the two provides a favourable effect on TM that is larger than the
individual effects combined. In the bar chart, this is shown by a larger difference between the bars

on the right side of the figure (when hcryes = 1) than on the left side (when heryes = 0). Possible

reasons for this phenomenon are explored in the discussion section.

TCI - No TM - No
TCI - Interaction TM - Interaction
Interaction Interaction
Predictors Estimates Estimates Estimates Estimates
(Intercept) 4.59 0.088 4.35 0.081 4.60 0.087 431 0.084
heryes -0.13 0.084 -0.15 0.047 -0.19 0.050 -0.02 0.870
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proyes -0.36 <0.001 -0.43 <0.001 -0.42 <0.001 -0.29 0.002
heryes x 0.13 0.320 -0.27 0.028
proyes
Random Effects
o’ 1.87 1.79 1.87 1.79
T00 485D 422 m 4.86 p 421 m
Ti1 0.30 1D heryes 0.33 D heryes 0.31 D.heryes 0.33 ID.heryes
0.41 1D proyes 0.31 D proyes 0.41 1D proyes 0.31 D proyes
pol -0.02 0.09 -0.02 0.10
0.09 -0.12 0.09 -0.13
ICC 0.74 0.72 0.74 0.72
N 166 » 166 166 166 »
Observations 1992 1992 1992 1992
Marginal R? / 0.255/0.807 0.265/0.792 0.255/0.807 0.266/0.793
Conditional R?

Controls: Yes

TABLE 6: REDUCED REGRESSION OUTPUTS OF THE FOUR MODELS

"B T T Dl T ek

6 Proyes Proyes
[S) = 5-
8 5 0 = 0

1 1

4 4-

3 3

2 2

1 1

0 1 0 1
Heryes Hcryes

FIGURE 2: INTERACTION BAR CHARTS TCI AND TM

Note: TCI and TM are measured such that lower scores mean a higher likelihood to comply and more intrinsic

motivation to comply. The black bars indicate the margins of error.
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4.3 Random effects

Table 7 shows the random effects of the four regression models. It is a more readable version of
the random effects section of Table 6. The standard deviations of the intercepts range between 2.05
and 2.20, meaning that around 68 percent of participants have an intercept within 2.05-2.20 points
away from the mean intercept. Thus, around a third of the participants have an intercept even
further away from the mean intercept. Given that responses are on a 10-point scale, there is

incredible variety in intercepts, clearly showing the necessity of using random intercepts for every

subject.

Random effects

Random effects Model 1:

Groups Name Variance

ID (Intercept)  4.85
hcryes 0.30
proyes 0.41
Residual 1.87

Random effects Model 2:

Groups Name Variance

ID (Intercept) 4.22
hcryes 0.33
proyes 0.31
Residual 1.79

Random effects Model 3:

Groups Name Variance

ID (Intercept) 4.86
hcryes 0.31
proyes 0.41
Residual 1.87

Random effects Model 4:

Groups Name Variance

ID (Intercept) 4.21
hcryes 0.33
proyes 0.31

Residual 1.79
Number of obs: 1992, groups: 1D, 166

Std.Dev.
2.20
0.55
0.64
1.37

Std.Dev.
2.05
0.57
0.56
1.33

Std.Dev.
2.20
0.56
0.64
1.36

Std.Dev.
2.05
0.57
0.56
1.33

TABLE 7: RANDOM EFFECTS OF THE FOUR REGRESSION MODELS
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Given that the coefficients for the high compliance rate dummy lie mostly between -0.1 and -0.2
in the regression models, standard deviations between 0.55 and 0.57 are surprising. The much
larger standard deviations than the coefficients show that in a considerable number of cases the
effect of the high compliance dummy was adverse for TCI and TM rather than advantageous.
Figure 3 visualizes the variety of slopes for the social norm dummy in models 1 and 2. The red
lines show the slopes of participants with the expected negative coefficient. The green lines show
the slopes of the participants with the unexpected and disadvantageous positive coefficient. In both
cases a substantial share of the participants shows the unexpected positive sloping lines. This
visualization underlines the importance of using a random slopes model in this design. Policy

implications of this heterogeneity are deliberated in the discussion.

Random Slopes per Subject: hcryes - TCI Random Slopes per Subject: hcryes - TM

TCI
[
(

™

o
o

hcryes hcryes

FIGURE 3: RANDOM SLOPES SOCIAL NORM DUMMY, REGRESSION MODELS 1 AND 2

Note: TCI and TM are measured such that lower scores mean higher likelihood to comply and more intrinsic
motivation to comply. Negative slopes hence mean that a favourable compliance social norm leads to better tax morale
and a higher self-perceived likelihood to comply for the participant represented by the line. Negative slopes are

visualized in red. Positive slopes are visualized in green.

The prosociality dummy has a large standard deviation compared to its coefficient as well. The
standard deviation falls in the range of 0.56 to 0.64, while the coefficient for prosociality varies
between -0.29 and -0.63 in the models. Figure 4 visualizes the variety of slopes for the prosociality
dummy in models 1 and 2. The red lines show the slopes of participants with the expected negative
coefficient. The green lines show the slopes of the participants with the unexpected positive

coefficient. In the case of the prosociality dummy, the overwhelming majority of the participants
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shows the expected negative sloping line. Therefore, the effect is much more homogenous than for
the compliance social norm dummy. However, there are still several upwards sloping lines to be

found in the figures.

Random Slopes per Subject: proyes - TCI Random Slopes per Subject: proyes - TM
10 10
9 = — 9
8 8
, S —— . ——
= —  ————
_ 6 6 =
5 ——— 2
5 N — 5 ———— = =
4 4 — ==
3 3
2 2
1 1
0 1 0 1
proyes proyes

FIGURE 4: RANDOM SLOPES PROSOCIALITY DUMMY, REGRESSION MODELS 1 AND 2

Note: TCI and TM are measured such that lower scores mean higher likelihood to comply and more intrinsic
motivation to comply. Negative slopes hence mean that prosocial tax revenue usage leads to better tax morale and a
higher self-perceived likelihood to comply for the participant represented by the line. Negative slopes are visualized

in red. Positive slopes are visualized in green.

4.4 Non-hypothesis related results

Besides the results found relating to the variables of interest, other interesting results are
observable from the regression outputs. Multiple control variables turn out to be significant in
explaining TCI and TM. Table 8 provides an overview of the most interesting non-hypothesis
related results. Table 8 present results discovered by the same regression model as the main results
in Table 6. However, only the results discussed in this section are kept in the reduced table to
enhance the readability.

With regards to TM, the dummy variable indicating whether someone is at least 65 years old
turns out to be on the verge of significance (p=0.059) and negative (f=-2.25). In total, there are
only six people above 65 in the sample. Therefore, it is possible that this result would have been
significant if more elderly people were included in the study. The effect size of more than two full

points is large. This means older people might have a significantly better TM than people aged 18-
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24, which was used as the reference category. However, as this result’s significance is not below
the 5 percent threshold, more research is needed to confirm it. Besides age, race seems to also play
a role in determining TM. Asian and black individuals have significantly better TM than white
individuals in the sample, which was used as the reference category. The effect size of being black
on TM is large, with almost 3 full points (p=0.030, p=-2.88). The effect size of being Asian on TM
is about half of that (p=0.044, f=-1.54).

Regarding TCI, there are also interesting significant results. For instance, the dummy for people
earning between 500 and 1000 euros a month turns out to be significant at the 5 percent level
(p=0.043). These people seem to have a significantly higher TM than the reference category of
people earning 0 to 500 euros a month (f=-1.70). While it might seem logical that low earners have
a higher TM, as they tend to benefit more from the redistributive effects of income taxation, it
could be seen as strange that the difference between the two low earning categories is significant.
In addition, the German nationality seems at first sight to be significant with an extremely large
effect size in predicting TCI (p=0.030, f=-5.66). While this is not wholly surprising as respect for
the rules is engrained in the German culture, a deeper analysis shows that this result should be
taken with a grain of salt as it is driven purely by one respondent with extreme responses.

Arguably more interesting are the many variables that one might expect to be significant but turn
out not to be. For instance, the level of education is unrelated to both TCI and TM. One might
expect the higher educated to better understand the benefits of taxation and hence accept evasion
less. However, this turns out to be false. Additionally, the political leaning of the participants does
not influence either dependent variable. This could be viewed as highly surprising as tax evasion
is often regarded as something right-wing people engage in. In line with this, most anti-tax
movements subscribe to a right-wing libertarian ideology. Moreover, one would expect people
subscribing to a left-wing political ideology to be much less accepting of tax evasion, a pattern that
is also not found in the experimental data. Except for the German dummy explained above, country
of residence seems unimportant in explaining TCI and TM. Compared to the reference country of
the Netherlands, the more individualistically minded countries like the US and the UK could have
been expected to be more likely to engage in tax evasion and be more accepting of it due to their
cultural differences (Hofstede & Bond, 1984). However, this turns out to be untrue. Alternatively,
no evidence was found supporting Alm and Torgler’s (2006) finding that Americans have a higher
TM than European countries. Additionally, the UAE, a country in which residents do not even pay
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income tax, is not significantly different with regards to TCI and TM either. As tax evasion is often
described as an activity for the rich, one might expect the richest people to be more likely to engage
in it and to be more accepting of it. However, the monthly salary of 8000 euros or more dummy
(the highest included as an answer option) is insignificant with regards to both TCI and TM. Other
high-income categories did not reach significance either. Gender does not seem to play a role in

determining TCI and TM either. Lastly, whether someone files their own income tax returns does

not influence either dependent variable.

TCI - No TM - No TCI -
TM - Interaction
Interaction Interaction Interaction
Predictors Estimates Estimates Estimates Estimates
age [65 or older] -1.59 0.219 -2.25 0.059 -1.59 0.218 -2.25 0.059
gender [Male] -0.13 0.790 0.10 0.828 -0.13 0.792 0.10 0.828
race [Asian] -1.01 0.221 -1.54 0.044 -1.02 0.219 -1.54 0.044
race [Black] -2.55 0.077 -2.86 0.032 -2.55 0.077 -2.88 0.030
countryres -5.67 0.030 -4.09 0.091 -5.66 0.030 -4.10 0.090
[Germany]
countryres [United 0.68 0.575 0.72 0.525 0.68 0.575 0.71 0.528
Arab
Emirates]
countryres [United -0.01 0.992 -0.73 0.244 -0.00 0.996 -0.74 0.238
Kingdom]
pol [Very left wing] 0.27 0.832 -1.51 0.195 0.27 0.830 -1.53 0.190
pol [Very right -0.29 0.866 -0.31 0.840 -0.29 0.862 -0.30 0.846
wing]
owntax [Yes] 0.21 0.698 -0.38 0.440 0.21 0.696 -0.38 0.434
income [€500 - -1.70 0.043 -1.32 0.090 -1.70 0.044 -1.32 0.089
€1000]
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income [€8000+] 1.06 0.393 0.04 0.973 1.06 0.393 0.04 0.974

Observations 1992 1992 1992 1992

Marginal R?> / 0.255/0.807 0.265/0.792 0.255/0.807 0.266/0.793
Conditional R?

Controls: Yes

Random intercepts: Yes

Random slopes: Yes

TABLE 8: NON-HYPOTHESIS RELATED RESULTS

4.5 The effect of TM on TCI

Although not initially in the scope of this paper, the collection of scores for TM and TCI on each
hypothetical tax evasion story provides the opportunity to use TM as a predictor variable on TCI.
The reduced output of the random intercept regression model is shown in Table 9. All control
variables used in the earlier regressions were also used in this regression. In addition, the
compliance rate and prosociality dummies have been used as control variables to ensure the
relationship between TCI and TM is not driven by their mutual response to the dummies. The
controls have, however, been excluded in Table 9 for readability. The full regression output can be
found in Appendix 4.

The regression shows that TM is clearly an important predictor for TCI. TM is significant at the
0.01 percent level as a predictor (p<0.001). The coefficient is positive and large as expected
($=0.52). This result should be interpreted as follows: when TM improves by a full point, TCI

improve by about half a point on a 10-point scale.

TCI
Predictors Estimates
(Intercept) 3.77 <0.001
™ 0.52 <0.001
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heryes -0.05 0.337
proyes -0.14 0.016
Random Effects

o’ 1.57

T00 ID 2.82

ICC 0.64

N 166

Observations 1992

Marginal R?/ Conditional R? 0.454/0.805
Controls: Yes

Random intercepts: Yes

TABLE 9: EFFECT OF TM ON TCI

5 Discussion and conclusion

The goal of this thesis was to examine the impact of compliance social norms, prosocial
preferences and the interaction between them on TCI and TM. Through a hypothetical online
survey experiment, evidence has been found for each in differing strengths and forms. Compliance
social norms play a role in tax behaviour, making people more intrinsically motivated to pay
income taxes and see themselves as more likely to comply. However, the effect size associated
with the social norm dummy is rather low and the variable turns insignificant in some models.
Prosociality of tax revenue usage undoubtedly influences TCI and TM strongly. When tax revenue
is spent on prosocial causes, people are much more intrinsically motivated to contribute and
perceive themselves as more likely to do so. Finally, an interaction effect between social norms
and prosocial usage of tax revenue was found, but only regarding TM. When a large majority of
the population comply, and tax revenue is spent on a prosocial cause, people get even more
intrinsically motivated to contribute by way of complying. In the next sections, I will delve deeper
into conceivable reasons for the results (not) found and their possible implications for future

research and policy.
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As outlined above, evidence is found for the importance of compliance social norms in shaping
TCI and TM. The evidence is not extremely clear-cut, as multiple results are only just significant
or right on the verge of it. This might not be wholly surprising, as the heterogeneity of results in
earlier studies was already discussed in the literature overview. The general pattern remains,
nevertheless, that social norms in the form of high compliance rates do boost TCI and TM. The
results of regression models 1 and 2 in Table 6 could be viewed as surprising. As TM is something
intrinsic, it might be expected to be less likely to be affected by external factors like compliance
rates. TCI, however, is not purely intrinsic and might therefore be expected to be more susceptible
to external influences. Hence why I put forward the idea that social norms are likely to impact TCI
more heavily than TM in the hypotheses section of the literature review. The first two regression
models, however, paint the opposite picture: compliance social norms influence TM but are not
significant in explaining TCI. When the interaction terms are added (models 3 and 4), the results
change to the more logical pattern described above: compliance rates are significant in explaining
TCI but no longer significant in predicting TM. Because the two sets of models contradict each
other in this sense, we cannot conclusively state that social norms influence TCI more than TM.
Nonetheless, we can confirm that social norms influence both dependent variables favourably.

There might be several reasons why compliance social norms are found to only have a moderate
effect and turn insignificant in one of the models. Firstly, social norms may play a lesser role as a
driver of tax compliance than initially expected. This reasoning would be corroborated by the null
or opposite results earlier discussed in the literature overview (Blumenthal et al., 2001; Dérrenberg
& Peichl, 2018; Dwenger et al., 2016; Fellner et al., 2013). However, this explanation does not
explain why larger positive effects are sometimes found in the literature (Bergolo et al., 2020;
Hallsworth et al., 2017; Paetzold & Winner, 2016). Therefore, an explanation should be found that
explains why social norms are only sometimes effective in driving tax compliance. One such
explanations could be as follows. For a social norm nudge to be effective, choosing the right
reference network is vital (Bicchieri & Dimant, 2019). If the reference network does not strongly
resonate with a taxpayer, the effect of a social norm nudge could be smaller than expected or even
insignificant. It is possible that the compliance rates of the made-up cities in the hypothetical tax
compliance scenarios in this study were not the right reference network for the participants to be
impacted by it. As the participants in the experiments have no connection to the cities used in the

hypothetical compliance stories, it is possible that the compliance social norm had much less of an
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effect than it would have had if it described the pattern of compliance in the cities that the
participants inhabit. Another explanation could be that the type of social norm chosen is suboptimal
for the situation. Cialdini and Trost (1998) have developed a typology of social norms which
consists of four different types. Even though they found statistically significant relationships for
all the four types of social norms, Bobek et al. (2013) found stronger evidence for other social
norms than for descriptive norms. Descriptive norms were incredibly significant in explaining TCI
but had a much smaller effect size than two other types of social norm. A small effect size
reoccurred in this study. Thus, it is possible that increasing the focus on other types of social norms
could be more meaningful in finding ways to increase tax compliance. Bobek et al. (2013)
particularly found strong evidence for personal and subjective norms. Personal norms are those
expectations of ethical or moral behaviour that a person holds for themselves. Even though it might
be unclear why personal norms are considered a ‘social’ norm, the link with TM seems obvious:
both concepts describe an intrinsic force that can shape tax behaviour. More interestingly, strong
evidence for the driving force on TCI of what Cialdini and Trost (1998) call ‘subjective norms’ is
discovered. Subjective norms are defined as the expectations of one’s behaviour of the people
someone cares about or feels a sense of closeness to. Even though there are some papers showing
that what they call ‘subjective norms’ seems to influence tax compliance behaviour, those papers
tend to describe subjective norms as general social expectations of behaviour (Al zageba & AL-
Rashdan, 2020). Therefore, there is good reason to experimentally test the influence on TM and
TCI of subjective norms as described by Cialdini and Trost in further studies.

The degree of prosociality of the tax revenue usage is confirmed as a crucial influence on both
TCI and TM. Prosociality being highly significant, and having a stronger effect than social norms,
was a result expected based on the literature discussed earlier on in the paper. However, this result
has several important implications for policy. Firstly, the positive boost TCI receives from the
prosocial usage of tax revenue could imply that governments that already spend the tax revenue
collected in a prosocial manner should make this fact as visible as possible in order to increase
compliance. This tactic could even work through two mechanisms. Transparency about the
prosocial usage of tax revenue could boost tax compliance through people’s preference for
prosociality, but also through enhanced trust in the government that might increase with more
transparency about tax usage (Batrancea et al., 2019; Jimenez & lyer, 2016; Wahl, Kastlunger, et

al., 2010). Alternatively, if a government does not spend tax revenue prosocially yet, moving
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towards that direction could be an enticing manner of increasing compliance. Furthermore, doors
are opened for informational nudges concerning income tax compliance. For instance, tax letters
could include information on how others are helped by paying the due amount of income tax.
However, more research is needed to prove the efficacy of such prosocial information nudges.
Lastly, the result also corroborates the evidence that tax compliance is especially low in countries
with a corrupt political system (Baum et al., 2017). Corruption should be seen as the least prosocial
way to spend tax revenue, as the money pocketed by corrupt politicians does not reach taxpayers
entirely. Therefore, the results in this paper might offer an additional explanation of why
compliance in such corrupt systems is often very low.

The random effects table (Table 7) showed large heterogeneity in both intercepts and slopes. The
variation in intercepts shows that people have largely different baseline levels of TCI and TM, even
in the absence of the independent variable manipulation. The heterogeneity in slopes indicates that
people respond in various ways to compliance social norms and prosociality of tax revenue usage.
The most important result derived from the random effects in the regressions is that one should not
expect interventions based on compliance social norms and prosociality in taxation to work
homogenously for all subjects. Figure 3 shows that this statement is especially relevant for social
norm interventions, as the slopes vary more for the social norm dummy than for the prosociality
dummy. Instead, it should be expected that taxpayers respond differently to interventions based
around these concepts. This should perhaps be anticipated anyway, as it is reasonable to presume
that some people hold stronger prosocial preferences than others and some are more susceptible to
external influences such as social norms. Nonetheless, heterogeneity of treatment results is
something often ignored in policy-relevant research, hence why I believe such statements are
important to make.

The favourable interaction effect found between prosociality of tax usage and compliance social
norms with regards to TM has important implications for policy. Increasing TM is an important
policy objective in many countries around the world (OECD, 2019). The findings in this thesis
show that to boost TM effectively, a combination of interventions around prosociality and social
norms might be an attractive option for policymakers. However, this finding also raises the question
of how this interaction might theoretically work. Instinctively, the explanation described in the
introduction of this paper offers a theoretically appealing explanation. The theory set forth there is

that an acceptable level of compliance might be a necessary foundation for other factors, like
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prosociality, to influence TM. It seems instinctive that when compliance is really low, income tax
evasion is so accepted and engrained in the culture that other aspects might not matter. However,
this does not seem to hold as the coefficient for prosociality of tax revenue is highly significant as
a main condition. This means that even with low compliance rates (when hcryes = 0) the
prosociality variable has a highly significant and large effect. Building on this logic and the fact
that the coefficient of the main effect of the compliance norm variable is insignificant, it is possible
that the compliance rate only really influences TM when tax revenue usage is prosocial. In other
words, for social norms to be really effective at improving TM, they need to be used in combination
with prosocial usage oftax revenue. This would result in the following explanation: when the tax
revenue is spent on something prosocial, the acceptability of tax evasion decreases much more with
an increasing rate of compliance. Interestingly, this interaction could potentially explain some of
the mixed results found in earlier literature. If the compliance rate is not incredibly significant as a
main condition but has an impact on TCI and TM in combination with other factors, this might be
one of the reasons why there have been such wildly different results in the social norm and tax
compliance literature.

The question remains why an interaction effect was only found in the models with TM as a
dependent variable, and not in those with TCI as the outcome variable. An attractive explanation
based in mainstream economics would be that TCI are less affected by behavioural factors and
more impacted by perceived attention of being caught (audit rates) and fines. However, this theory
is rebutted both by the extensive literature discussed earlier on in this paper and by the regression
results of the models constantly showing prosociality to be a crucial determinant of TCI. Hence,
the notion that behavioural factors do not matter in TCI can certainly be discarded. The lack of an
interaction effect for TCI while one has been found for TM is a perfect opportunity for future
research.

Lastly, the differences in mean responses to the question eliciting TCI and TM should be noted
as this reveals that these concepts might be less closely related than expected. TCI seem to be about
0.6 points lower than TM on a 10-point scale based on the mean answers given to the items. As all
participants were shown both questions eliciting TCI and TM for each hypothetical compliance
story, the discrepancy between the outcome variables can be analysed as the difference between
the intrinsic motivation to pay tax (TM) and what people actually expect themselves to do in a

particular situation (TCI). The regression in Table 9 confirms that for every point that TM increases
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(decreases), TCI increases (decreases) by about half a point. This finding reveals a gap similar to
the intention-behaviour gap discussed in the literature review. The fact that TM is generally higher
in the hypothetical scenarios than TCI reveals that finding a particular tax evasion scenario
(morally) unacceptable might not translate into deeming oneself unlikely to engage in tax evasion
behaviour for every taxpayer. As actual behaviour is not measured in this study, the finding is not
exactly an intention-behaviour gap. However, the finding could be viewed as an intrinsic
motivation-behavioural intention gap. Even though it is good to realise that the translation of
morality into tax compliance decisions differs between people, the relationship between TCI and
TM should still be taken very seriously. The importance of TM as a driver of TCI is shown by the

regression in Table 9 of the results section.

5.1 Limitations

An important limitation of this research lies in the utilisation of the hypothetical survey
experiment used as a research method. The main uncertainty of hypothetical survey experiments is
that there might be a discrepancy between people’s behavioural intentions and actual tax behaviour.
For instance, some studies have shown that self-reported tax evasion behaviour is not always a
good proxy of actual behaviour (Elffers et al., 1987, 1992). Though this limitation is relevant and
good to keep in mind, there is substantial evidence that the issue might be limited. Webley (2001)
showed that hypothetical tax evaders are similar in attitudes and beliefs to actual tax evaders.
Furthermore, there is empirical work confirming the validity of survey experiments that elicit TM
in approximating actual tax compliance behaviour (Halla, 2012; Torgler & Schneider, 2009).
Lastly, Lamberton (2013) and Lamberton et al. (2018) document no difference in the results of
their hypothetical and incentivized experiments using tax preference elicitation. Due to this
evidence, I believe the results of the hypothetical experiment are still likely to be a good, though
not perfect, proxy of actual tax behaviour.

Secondly, part of this study relies on the notion that judgement of others’ behaviour is a good
proxy for one’s own behaviour. This limitation is only relevant for the measurement of TM, as the
item measuring TCI asks participants directly what the likelihood is of them engaging in tax
evasion similar to the type in the hypothetical story. The variable TM, however, is measured as
people’s perceived acceptability of the tax evasion in the hypothetical compliance scenarios. TM

is notoriously hard to measure as it is often seen as a ‘black box’ or the discrepancy between
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expected and observed tax compliance (McKerchar et al., 2013). Hence, I made the choice to use
opinions on others’ tax compliance to measure TM. Even though we cannot be fully sure that the
perceived acceptability of the tax compliance actions of others predicts someone’s TM accurately,
it seems intuitive to believe people hold themselves to a (somewhat) similar standard as they do
other people in the realm of tax compliance.

Furthermore, it should be noted that the results presented in this paper are derived from a
convenience sample. Convenience sampling is a non-probability sampling technique. The sample
used is hence not representative of a broader population, which limits the external validity of the
research to other contexts. Even though the results presented in this thesis can give an indication
of effect sizes and significance in a broader context, one must be careful when extrapolating results
from an experiment that relies on convenience sampling to a broader population, as this population
is not well represented by the sample (Andrade, 2021). To confirm the validity of the findings
presented in this thesis, the experiment should be repeated with population-representative samples.

To collect enough observations, participants were asked to judge twelve hypothetical tax
scenarios. Though this choice allows for high power, it is possible that it induced a certain level of
decision fatigue. Decision fatigue is the phenomenon where making many choices in a row can be
a psychological burden for participants and they might therefore start to rely more on decision-
making shortcuts (Augenblick & Nicholson, 2016). An example of such a decision-making shortcut
could be simply filling in the scores filled in for the previous questions. Even though it is possible
that some inaccuracy is introduced into the data by this phenomenon, the fact that the questions are
randomized eliminates the possibility for structural bias. Related to this point, the choice was made
to measure TCI and TM by just one question item. There are some studies that use multiple
questions to form indices of TCI or TM. The limiting of the variables to just a single question item
is a conscious choice to keep the time requirement to finish the survey manageable, and hence limit
decision fatigue. However, the drawbacks of this approach, such as a potentially slightly reduced
accuracy, should still be kept in mind.

Lastly, the literature on which the concept of the interaction between social norms and
prosociality in tax behaviour is based is limited to non-existent. This is exactly one of the reasons
why this thesis contributes to the literature. However, the lack of theoretical framework supporting
the finding of an interaction effect regarding TM should be considered when drawing conclusions

from the results presented in this thesis. Thus, this finding should be regarded as a first exploratory
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finding, which must be validated by much more research, preferably in different contexts, before

the findings get implemented into policy.

5.2 Recommendations for future research

As outlined in the last section, more empirical research is needed to confirm the role of subjective
norms as described by Cialdini and Trost (1998) in tax compliance behaviour and beliefs. The idea
that the beliefs or behaviour of those close to you exert more influence on one’s tax behaviour than
general population compliance figures is not farfetched. However, subjective norms, at least as
defined by the above explanation, have received little attention in the tax compliance academic
literature. The only paper I am aware of that looked at the influence of subjective norms in the
definition as discussed above is Bobek et al. (2013). One reason why this might not have been done
before is that it could be hard to get groups of participants together that feel a sense of closeness
towards each other. However, it is my belief that such an experiment could be conducted
hypothetically, in a manner similar to this thesis. In its simplest form, the research design for this
thesis could be copied but the city compliance rates could be replaced by an opinion of a person
close to the participant, like one’s kin, partner, or close friends. In such a design, the influence
exerted by subjective norms can be tested, as well as its interaction with the level of prosociality
of tax revenue utilisation.

However, the role of descriptive norms should not be overlooked as they might still have an
important role to play in shaping tax compliance behaviour. The literature is currently highly
focussed on descriptive norms on the reference network level of a whole country or city
(Hallsworth et al., 2017). Many of these studies have produced inconclusive results (Dorrenberg &
Peichl, 2018; Fellner et al., 2013). An exploration into the appropriate reference network to
influence tax compliance effectively, for example in the form of nudging, could contribute to the
academic literature and to policymaking. A good first step in this direction would be the use of
surveys to ask people by which social norms they would most likely be influenced: descriptive
norms on a country level, neighbourhood level or even close friends and family level. Alternatively,
methods similar to the one used in this thesis could be equipped. Hypothetical tax compliance
scenarios could be presented to participants in which the compliance rates of different reference
networks are randomized. Consequently, the participants’ beliefs could be elicited to discover

which reference network is most effective in boosting tax compliance.
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The level of prosociality of tax revenue utilisation has been confidently confirmed as an
important driver of both TCI and TM. This relationship is backed by plenty academic research, as
well as this thesis. An important next step is to explore how best to use this fact in making a positive
impact on actual tax compliance through policymaking. The discussion section has provided some
examples of interventions that could use the power of prosociality to realise the desired positive
change. For instance, increased transparency about tax revenue allocation or explanations on tax
letters about how paying your income taxes helps other citizens could be ways to use the findings
of this paper to boost tax compliance. However, there is a space to fill for future research in
discovering which intervention or nudge works the best in each context. Interventions should be
tested in different cultural and institutional environments to discover what works best where.
Additionally, when enough such studies have been conducted, average effect sizes can be
compared to examine whether there is a single best way to use the power of prosociality in
enhancing tax compliance, which is the ultimate goal of all the literature discussed and this thesis.

The central topic and innovative aspect of this thesis is the focus on the interaction between
compliance social norms and prosociality of tax revenue usage on TCI and TM. Some first evidence
for this interaction has been uncovered concerning TM. However, no significant interaction was
found in the model with TCI as the outcome variable. It is not yet fully obvious what the reason
for this discrepancy is. Future research could delve deeper into this unexpected difference to
uncover whether this result is a one-off or structural. If the result is consistent, reasons for this
discrepancy could be researched. This could, for instance, be done by using a more qualitative
approach in which participants are asked in detail why they choose a particular answer option in a
particular scenario. In such a manner, mechanisms behind the (lack of) interaction between social

norms and prosocial preferences in tax behaviour could be further illuminated.
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7 Appendices

7.1 Appendix 1: Power calculations

The first output shows the necessary sample size to achieve a power of at least 0.8. The second

output shows the achieved power of the experiment.

Input parameters Output parameters
Determine Effect size f 0,1 Noncentrality parameter A 17,0400000
a err prob 0,05 Critical F 1,8010733
Power (1-8 err prob) 0,8 Numerator df 11,0000000
Number of groups 1 Denominator df 770
Number of measurements 12 Total sample size 71
Corr among rep measures 0,5 Actual power 0,8006711
Nonsphericity correction € 1
Input parameters Output parameters
Determine Effect size f 0,1 Noncentrality parameter A 39,8400000
a err prob 0,05 Critical F 1,7939136
Total sample size 166 Numerator df 11,0000000
Number of groups 1 Denominator df 1815
Number of measurements 12 Power (1-B err prob) 0,9975034
Corr among rep measures 0,5
Nonsphericity correction € 1

APPENDIX 1: POWER CALCULATIONS
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7.2 Appendix 2: Likelihood ratio tests

Likelihood ratio test — heryes, TCI, no interaction

Data: data_final

Models:

model_ni_tci_null_hcr: TCI ~ proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)

model_ni_tci_alt_hcr: TCI ~ hcryes + proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)
npar AIC BIC loglLik deviance Chisq Df Pr(>Chisq)

model_ni_tci_null_hcr 65 7653 8016 -3761 7523

model_ni_tci_alt_hcr 66 7652 8021 -3760 7520 2.99 1 0.084

Signif. codes: @ ‘***’ 0.001 ‘**’ 9.01 ‘*’ 0.05 ‘.’ 0.1 ¢ ’ 1

Likelihood ratio test — proyes, TCI, no interaction

Data: data_final

Models:

model_ni_tci_null_pro: TCI ~ hcryes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)

model_ni_tci_alt_pro: TCI ~ hcryes + proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)
npar AIC BIC loglLik deviance Chisq Df Pr(>Chisq)

model_ni_tci_null_pro 65 7669 8032 -3769 7539

model_ni_tci_alt_pro 66 7652 8021 -3760 7520 19 1 1.3e-05 ***

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ * 1

Likelihood ratio test — heryes, TM, no interaction

Data: data_final

Models:

model_ni_tm_null_hcr: TM ~ proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)

model_ni_tm_alt_hcr: TM ~ hcryes + proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)
npar AIC BIC loglLik deviance Chisq Df Pr(>Chisq)

model_ni_tm_null_hcr 65 7542 7905 -3706 7412

model_ni_tm_alt_hcr 66 7540 7909 -3704 7408 4.08 1 0.043 *

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 ¢ ’ 1

Likelihood ratio test — proyes, TM, no interaction

Data: data_final

Models:

model_ni_tm_null_pro: TM ~ hcryes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)

model_ni_tm_alt_pro: TM ~ hcryes + proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)
npar AIC BIC loglLik deviance Chisq Df Pr(>Chisq)

model_ni_tm_null_pro 65 7567 7930 -3718 7437

model_ni_tm_alt_pro 66 7540 7909 -3704 7408 29.3 1 6.2e-08 ***

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢’ 1

Likelihood ratio test — interaction term, TCI, interaction

Data: data_final

Models:

model_i_tci_null: TCI ~ hcryes + proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)

model_i_tci_alt: TCI ~ hcryes + proyes + hcryes * proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)
npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)

model_i_tci_null 66 7652 8021 -3760 7520

model_i_tci_alt 67 7653 8027 -3759 7519 0.97 1 0.32

Likelihood ratio test — interaction term, TM, interaction
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Data: data_final

Models:

model_i_tm_null: TM ~ hcryes + proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)

model_i_tm_alt: TM ~ hcryes + proyes + hcryes * proyes + age + gender + race + countryres + educ + pol + owntax + income + (1 + hcryes + proyes | ID)
npar AIC BIC loglLik deviance Chisq Df Pr(>Chisq)

model_i_tm_null 66 7540 7909 -3704 7408

model_i_tm_alt 67 7536 7911 -3701 7402 5.12 1 0.024 *

Signif. codes: @ ‘***’ 0.001 ‘**’ 9.01 ‘*’ 0.05 ‘.” 0.1 < ’ 1

APPENDIX 2: LIKELIHOOD RATIO TESTS

63



Koenraad Hein Schreuder Jun. 29, 24 Master Thesis, Economics

7.3 Appendix 3: Main regression

This is the full version of the regression table that Table 6 and Table 7, and Table 8 are based on.

TCI - No TM - No
TCI - Interaction TM - Interaction
Interaction Interaction

Estimate

Predictors Estimates Estimates Estimates

N

(Intercept) 4.59 0.088 435 0.081 4.60 0.087 431 0.084

heryes -0.13 0.084 -0.15 0.047 -0.19 0.050 -0.02 0.870

proyes -0.36 <0.001 -0.43 <0.001 -0.42 <0.001 -0.29 0.002

age25-34 0.31 0.583 0.73 0.156 0.31 0.582 0.73 0.158

age35-44 -1.29 0.092 -0.76 0.285 -1.29 0.093 -0.77 0.278

age45-54 -2.35 0.131 -1.32 0.359 -2.36 0.130 -1.30 0.366

age55-64 -0.73 0.621 -0.19 0.892 -0.74 0.619 -0.18 0.897

age [65 or -1.59 0.219 -2.25 0.059 -1.59 0.218 -2.25 0.059
older]

gender -0.13 0.790 0.10 0.828 -0.13 0.792 0.10 0.828
[Male]

race [Black] -1.54 0.344 -1.31 0.382 -1.54 0.346 -1.35 0.371

race 1.98 0.195 0.55 0.698 1.97 0.196 0.57 0.689
[Hispanic]

race [Other] 0.95 0.710 1.81 0.442 0.95 0.709 1.80 0.445

race [Prefer 4.25 0.060 3.13 0.136 4.26 0.060 3.11 0.138
not to say]

race [White] 1.01 0.221 1.54 0.044 1.02 0.219 1.54 0.044
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countryres 2.04 0.562 3.34 0.303 2.05 0.560 3.33 0.305
[Austria]

countryres 2.62 0.374 2.04 0.457 2.62 0.375 2.04 0.456
[Belgium]

countryres -1.30 0.710 -1.36 0.675 -1.29 0.713 -1.39 0.669
[China]

countryres 0.44 0.902 -1.21 0.717 0.45 0.901 -1.23 0.712
[Czechia]

countryres 1.20 0.712 0.18 0.953 1.20 0.712 0.19 0.950
[Denmark]

countryres 3.67 0.254 2.44 0.414 3.68 0.253 2.41 0.419
[France]

countryres -4.03 0.265 -2.80 0.404 -4.02 0.267 -2.81 0.403
[Germany]

countryres 2.96 0.410 3.22 0.333 2.97 0.407 3.20 0.336
[India]

countryres 0.54 0.878 -0.06 0.986 0.54 0.878 -0.06 0.984
[Ttaly]

countryres 1.18 0.738 1.41 0.667 1.18 0.738 1.42 0.665
[Morocco]

countryres -0.60 0.854 -0.68 0.823 -0.60 0.854 -0.69 0.820
[Pakistan]

countryres -1.32 0.702 3.16 0.324 -1.31 0.703 3.21 0.317
[Philippines]

countryres 2.34 0.509 0.19 0.954 2.36 0.506 0.16 0.962
[Poland]

countryres 5.06 0.119 3.48 0.249 5.06 0.119 3.48 0.247
[Portugal]
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countryres 0.83 0.815 0.45 0.892 0.83 0.815 0.48 0.883
[South Africa]

countryres 1.69 0.608 0.80 0.794 1.69 0.608 0.85 0.782
[Sri Lanka]

countryres 0.33 0.923 -0.12 0.970 0.33 0.923 -0.12 0.971

[Taiwan]

countryres 1.64 0.528 1.29 0.594 1.64 0.527 1.29 0.593
[The
Netherlands]

countryres 2.32 0.419 2.00 0.453 2.32 0.418 2.00 0.453
[United Arab

Emirates]

countryres 1.63 0.539 0.56 0.821 1.64 0.537 0.55 0.822
[United
Kingdom]

countryres 223 0.408 2.66 0.290 2.24 0.407 2.65 0.291
[United
States]

educ -1.88 0.132 -1.10 0.342 -1.88 0.132 -1.10 0.343
[Doctorate

degree /
PhD]

educ [High 0.07 0.942 -0.24 0.781 0.07 0.941 -0.25 0.772

school]

educ -0.08 0.884 -0.62 0.229 -0.08 0.880 -0.62 0.230
[Master’s

degree]

educ -1.33 0.519 -0.71 0.712 -1.33 0.519 -0.69 0.717
[Trade/technical
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/vocational
training]

pol [Left -0.48 0.442 -0.66 0.252 -0.47 0.447 -0.67 0.245
wing]

pol [Left- 0.19 0.755 -0.28 0.617 0.19 0.751 -0.29 0.601
leaning]

pol [Right 0.69 0.498 -0.18 0.851 0.70 0.496 -0.19 0.839
wing]

pol [Right- -0.51 0.436 -0.72 0.236 -0.51 0.438 -0.72 0.235
leaning]

pol [Very left 0.27 0.832 -1.51 0.195 0.27 0.830 -1.53 0.190
wing]

pol [Very -0.29 0.866 -0.31 0.840 -0.29 0.862 -0.30 0.846
right wing]

owntax [Yes] 0.21 0.698 -0.38 0.440 0.21 0.696 -0.38 0.434

income 1.25 0.195 1.84 0.040 1.26 0.194 1.84 0.040
[€1500 - €2000]

income -0.91 0.348 0.27 0.767 -0.91 0.349 0.26 0.769
[€2000- €2500]

income 1.30 0.175 0.37 0.673 1.30 0.175 0.37 0.673
[€2500- €3000]

income -0.16 0.863 1.17 0.187 -0.16 0.866 1.16 0.188
[€3000 - €3500]

income -0.52 0.677 -1.57 0.172 -0.51 0.680 -1.58 0.168
[€3500 - €4000]

income 1.16 0.286 1.56 0.121 1.17 0.284 1.55 0.122

[€4000 - €5000]
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income [€500 -1.20 0.120 -0.52 0.463 -1.19 0.122 -0.54 0.451
- €1000]

income -1.01 0.486 -0.34 0.800 -1.01 0.487 -0.33 0.805
[€5000 - €6000]

income -0.36 0.753 -0.67 0.526 -0.36 0.753 -0.67 0.525
[€6000 - €7000]

income 1.60 0.575 -0.88 0.737 1.60 0.574 -0.91 0.730
[€7000 - €8000]

income 1.56 0.197 0.84 0.454 1.57 0.195 0.83 0.459
[€8000+]

income [0 - 0.50 0.553 0.80 0.311 0.51 0.550 0.79 0.317
€500]

heryes % 0.13 0.320 -0.27 0.028
proyes

Random Effects

o’ 1.87 1.79 1.87 1.79

T00 4.85 D 422 4.86 » 421

Ti1 0.30 ID.heryes 0.33 ID.heryes 0.31 ID.heryes 0.33 ID.heryes

0.41 ID.proyes 0.31 ID.proyes 0.41 ID.proyes 0.31 ID.proyes
pot -0.02 0.09 -0.02 0.10
0.09 -0.12 0.09 -0.13

1CC 0.74 0.72 0.74 0.72

N 166 p 166 166 » 166 p

Observations 1992 1992 1992 1992

Marginal R? / 0.255/0.807 0.265/0.792 0.255/0.807 0.266/0.793

Conditional R?

APPENDIX 3: MAIN REGRESSION FULL VERSION
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7.4 Appendix 4: Regression model TCI explained by TM

This is the full version of Table 9.

TCI

Predictors Estimates
(Intercept) 3.77 <0.001
™ 0.52 <0.001
heryes -0.05 0.337
proyes -0.14 0.016
age25-34 -0.26 0.534
age35-44 -0.96 0.097
age45-54 -1.79 0.129
age55-64 -0.96 0.390
age [65 or older] -0.85 0.383
gender [Male] -0.15 0.690
race [Asian] -0.40 0.517
race [Black] -1.22 0.263
race [Hispanic] 1.23 0.219
race [Other] -0.72 0.703
race [Prefer not to say] 2.47 0.113
countryres [Australia] -1.75 0.372
countryres [Austria] 0.57 0.768
countryres [Belgium] 0.61 0.593
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countryres [China]

countryres [Czechia]

countryres [Denmark]

countryres [France]

countryres [Germany]

countryres [India]

countryres [Italy]

countryres [Morocco]

countryres [Pakistan]

countryres [Philippines]

countryres [Poland]

countryres [Portugal]

countryres [South Africa]

countryres [Sri Lanka]

countryres [Taiwan]

countryres [United Arab

Emirates]

countryres [United
Kingdom]

countryres [United
States]

educ [Bachelor’s degree]

educ [Doctorate degree /

PhD]

-1.36

-0.24

0.39

1.56

-3.44

-0.18

-0.88

-0.66

-1.13

-2.82

1.06

2.02

-0.21

0.44

-0.90

0.10

0.38

-0.16

-0.18

-1.23

0.483

0.902

0.775

0.250

0.080

0.934

0.663

0.723

0.470

0.132

0.565

0.155

0.912

0.824

0.634

0.915

0.460

0.808

0.795

0.252
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educ [Master’s degree]

educ
[Trade/technical/vocational

training]

pol [Left wing]

pol [Left-leaning]

pol [Right wing]

pol [Right-leaning]

pol [Very left wing]

pol [Very right wing]

owntax [Yes]

income [€1000 - €1500]

income [€1500 - €2000]

income [€2000- €2500]

income [€2500- €3000]

income [€3000 - €3500]

income [€3500 - €4000]

income [€4000 - €5000]

income [€500 - €1000]

income [€5000 - €6000]

income [€6000 - €7000]

income [€7000 - €8000]

income [€8000+]

0.14

-1.00

-0.04

0.31

0.72

-0.09

0.88

-0.03

0.48

-0.21

0.38

-1.08

0.87

-0.76

0.10

0.39

-0.98

-0.86

-0.02

2.22

1.23

0.849

0.546

0.927

0.496

0.353

0.858

0.355

0.978

0.235

0.739

0.624

0.175

0.257

0.338

0.919

0.665

0.122

0.458

0.981

0.306

0.187
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Random Effects
o’ 1.57
T00 1D 2.82
ICC 0.64
N 166
Observations 1992
Marginal R?/ Conditional R? 0.454/0.805

APPENDIX 4: REGRESSION MODEL TCI EXPLAINED BY TM
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7.5 Appendix 5: Survey flow chart of the online survey experiment

Survey flow output from Qualtrics. This shows how the questions in the survey experiment were

structurally randomized.

Standard: Introduction (1 Question)

Standard: Instructions (1 Question)

BlockRandomizer: 4 - Evenly Present Elements

Standard: C-P-1 (3 Questions)
Standard: C-NP-1 (3 Questions)
Standard: NC-P-1 (3 Questions)
Standard: NC-NP-1 (3 Questions)

BlockRandomizer: 8 - Evenly Present Elements

Standard: C-P-2 (3 Questions)
Standard: C-P-3 (3 Questions)
Standard: C-P-4 (3 Questions)
Standard: C-P-5 (3 Questions)
Standard: C-NP-2 (3 Questions)
Standard: C-NP-3 (3 Questions)
Standard: C-NP-4 (3 Questions)
Standard: C-NP-5 (3 Questions)
Standard: NC-P-2 (3 Questions)
Standard: NC-P-3 (3 Questions)
Standard: NC-P-4 (3 Questions)
Standard: NC-P-5 (3 Questions)
Standard: NC-NP-2 (3 Questions)
Standard: NC-NP-3 (3 Questions)
Standard: NC-NP-4 (3 Questions)
Standard: NC-NP-5 (3 Questions)

Standard: DEM (9 Questions)
Standard: Gift card (1 Question)

APPENDIX 5: SURVEY FLOW
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7.6 Appendix 6: Multicollinearity check
Model 1: TCI, no interaction term
GVIF Df GVIF*(1/(2*Df))
heryes 1.004.134 1 1.002.065
proyes 1.004.198 1 1.002.097
age 13.155.962 5 1.293.934
gender 1.926.263 1 1.387.899
race 12.876.686 5 1.291.161
countryres 514.906.356 21 1.160.286
educ 9.495.428 4 1.324.919
pol 9.589.162 1.207.300
owntax 1.964.573 1 1.401.632
income 118.952.201 12 1.220.320
Model 2: TM, no interaction term
GVIF Df GVIF*(1/(2*Df))
heryes 1.011.788 1 1.005.877
proyes 1.012.166 1 1.006.065
age 13.218.956 5 1.294.553
gender 1.925.993 1 1.387.801
race 12.795.121 5 1.290.341
countryres 510.201.625 21 1.160.032
educ 9.489.194 4 1.324.810
pol 9.549.736 1.206.885
owntax 1.960.998 1 1.400.356
income 119.191.454 12 1.220.423
Model 3: TCI, interaction term
GVIF Df GVIF*(1/(2*Df))
heryes 1.686.287 1 1.298.571
proyes 1.616.666 1 1.271.482
age 13.155.406 5 1.293.929
gender 1.926.282 1 1.387.906
race 12.876.164 5 1.291.156
countryres 514.965.106 21 1.160.289
educ 9.496.047 4 1.324.930
pol 9.589.603 1.207.304
owntax 1.964.548 1 1.401.623
income 118.970.015 12 1.220.328
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heryes:proyes

2.213.360

Model 4: TM, interaction term

heryes
proyes

age

gender
race
countryres
educ

pol
owntax
income

heryes:proyes

GVIF
1.675.457
1.680.522

13.221.954
1.925.939
12.797.956
510.315.415
9.489.888
9.550.356
1.960.952
119.237.039
2.185.319

1 1.487.737
Df GVIFA(1/(2*Df))
1 1.294.394

1 1.296.349
5 1.294.582
1 1.387.782
5 1.290.369
21 1.160.038
4 1.324.822
1.206.892

1 1.400.340
12 1.220.442
1 1.478.282

APPENDIX 6: MULTICOLLINEARITY CHECKS WITH VIF
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7.7 Appendix 7: Heteroskedasticity check with Breusch-Pagan test

Studentized Breusch-Pagan test

Data: Model 1: TCI, no interaction
BP=1.3125 df=1 p-value =0.2519

Studentized Breusch-Pagan test

Data: Model 2: TM, no interaction
BP=0.035291 df=1 p-value = 0.851

Studentized Breusch-Pagan test

Data: TCI, interaction

BP=1.3265 df=1 p-value = 0.2494

Studentized Breusch-Pagan test

Data: TM, interaction
BP=0.031451 df=1 p-value = 0.8592

APPENDIX 7: HETEROSKEDASTICITY CHECK USING BREUSCH-PAGAN
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