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Abstract
Mental accounting describes a series of cognitive operations that help organize
financial activities and facilitate money management. Self-employed taxpayers who
make use of a separate mental account for future income tax payments or collected
value added tax (VAT) might find it easier to declare their taxes correctly than
taxpayers who do not. This study used a questionnaire to investigate whether self-
employed taxpayers (N = 350) use mental accounting to manage their income tax
and VAT obligations, whether mental accounting relates to tax knowledge, business
and personality characteristics, and to what extent mental accounting is related to
intended tax behavior. Our results reveal that some taxpayers mentally segregate
taxes from turnover (segregators) while others do not (integrators). We found small
differences in mental accounting between income taxes and VAT. Moreover,
confirmatory factor analyses suggested that tax knowledge and mental accounting
are distinct constructs. Segregation of taxes was related to lower impulsivity and
more positive attitudes toward taxation. Individuals who stated they segregate taxes
due fromturnover more often claimed to run financially prosperous businesses.
Mental accounting was not related to intentions of evading taxes, but individuals with
higher mental accounting scores reported more pronounced levels of tax planning.
While our research design does not allow drawing causal inferences, these findings
could suggest that increasing self-employed taxpayers’ ability to organize their
financial activities might be a promising strategy to strengthen the competitiveness of

their businesses.
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1 Introduction

Self-employed taxpayers are of particular interest from both a policy and a
research perspective. They are typically considered as less compliant than wage-
earners, because they have more opportunities to evade (Kirchler, 2007; Kleven,
Knudsen, Kreiner, Pedersen, & Saez, 2011; Slemrod, 2007), and a higher propensity
to take the financial risk inherent to tax evasion (Cramer, Hartog, Jonker, & Van
Praag, 2002). But small business owners differ from wage-earners on other
dimensions as well. First, they are usually subject to multiple taxes and also have to
collect indirect taxes such as value added tax (VAT). Second, they are obliged to
administer their business’ financial activities themselves. They have to organize their
earnings and expenses, issue and keep track of invoices, and prepare their tax
returns with or without the help of a tax professional to meet their obligations towards
the tax agency. Such self-administration requires skills in book-keeping, knowledge
about tax law, and some degree of self-control.

Mental accounting theory — an approach from behavioral finance and the
judgment and decision making literature — describes cognitive processes individuals
apply to keep track of their earnings and expenses, mainly by categorizing their
financial activities and assigning them to specific budgets (Thaler, 1999). A
substantial body of literature explores effects of mental accounting, especially on
consumer choice (e.g., Heath & Soll, 1996; Krishnamurthy & Prokopec, 2010; Prelec
& Loewenstein, 1998; Ranyard, Hinkley, Williamson, & McHugh, 2006; Thaler, 1985,
1999; for an overview see Antonides & Ranyard, 2018). More recently, mental
accounting theory has also been used to understand taxpayers’ compliance
decisions. There is initial indication that self-employed taxpayers differ in their use of
mental accounting (Adams & Webley, 2001; Muehlbacher & Kirchler, 2013) and that

mental accounting relates to income tax compliance (Muehlbacher, Hartl, & Kirchler,



2017). In essence, findings suggest that non-compliance is not necessarily the result
of low tax morale, but may sometimes originate from a lack of ability to handle one’s
tax obligations.

However, the literature does not yet quantify the prevalence of mental
accounting among self-employed taxpayers nor does it explore potential origins of
interindividual differences in the mental segregation of taxes, such as-personality
(e.g., knowledge, conscientiousness, impulsivity) or business characteristics (e.g.,
turnover, years of self-employment, financial scarcity). Furthermore, prior work on
mental accounting of taxes has not compared income taxes and VAT, but only
considered either one or the other. Since the mechanisms underlying these taxes
differ substantially, so might the use of mental accounting. Finally, only little is known
about how mental accounting relates to tax evasion and tax planning. In this article
we address these gaps in the literature.

Analyzing survey responses of self-employed taxpayers from Germany and
Austria, this paper investigates the prevalence of mental accounting of income taxes
and VAT. First, we explore whether there are interindividual differences in mental
accounting. Second, we test whether self-employed taxpayers differ in their mental
segregation of income taxes and VAT. Third, we investigate whether the use of
mental accounting is mainly a consequence of profound tax knowledge. Fourth, we
analyze the relationship of personality and business characteristics with mental
accounting. Finally, we investigate how mental accounting and several business
characteristics relate to intended tax behavior (tax planning and tax evasion). In line
with open science recommendations for increasing transparency in research, our
research questions have been preregistered on the Open Science Framework (osf)

using the as-predicted template (https://osf.io/sj9yk/).Materials and data have been

made available (https://osf.io/fq8ne/).
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2 Related literature
2.1 Mental accounting

Early work on judgment and decision making defined mental accounting as a
set of cognitive operations to keep track of one’s financial activities and as a strategy
to overcome self-control problems in spending and consumption (Kahneman &
Tversky, 1984; Shefrin & Thaler, 1988; Thaler, 1985). The most prominent notion of
this theory is the assumption that transactions are categorized and organized in
mental accounts with specific budgets. These accounts are dedicated to a distinct
spending category such as leisure, rent, or food. However, mental accounting also
describes basic cognitive decision processes in the editing and elaboration of a given
decision. For instance, when facing multiple potential outcomes, individuals may
either value these jointly, i.e:, they integrate different decision outcomes, or evaluate
them separately, i.e., they segregate the different outcomes (cf. hedonic editing;
Thaler, 1999). Depending on how sources of income and spending opportunities are
perceived, categorized, and labeled, individuals’ decisions to spend, and the
willingness to take risks, may vary substantially (Thaler, 1999).

Mental accounting theory has been used to explain irrational behavior in a
wide array of settings, such as price perceptions and consumer behavior (Heath,
Chatterjee, & France, 1995; Moon, Keasey, & Duxbury, 1999), the use of different
payment methods (Helion & Gilovich, 2014;), lottery choices (Langer & Weber,
2001), stock market investments (Barberis & Huang, 2001; Lim, 2006), real estate
investments (Seiler, Seiler, & Lane, 2012), and credit application (Ranyard et al.,
2006). However, keeping mental accounts often serves to facilitate money

management. Accordingly, a survey study from the Netherlands found that mental



accounting relates positively to education, financial knowledge, and money
management at the household level (Antonides, de Groot, & van Raaij, 2011). While
money management might also be relevant for tax compliance, research on the role
of mental accounting in taxpayer behavior is relatively scarce. The next section

summarizes the existing literature.

2.2 Mental accounting and taxes

Prior work explored different aspects of the relationship between mental
accounting and taxpayer behavior. For instance, an experimental study showed that
individuals consume more and save less when they receive small monthly tax
refunds compared to a larger lump-sum refund. The authors argue that a bigger
amount refunded by the tax office at the end of a year is more likely to be transferred
to a savings account than smaller refunds received monthly, which are more easily
spent for everyday consumption (Chambers & Spencer, 2008). Accordingly, another
study found that shifting income from large lump-sum refunds into a consumption-
related mental account of monthly payments increases consumption and decreases
saving (Feldman, 2010). It was also shown that the money from tax refunds is more
likely to be used for “serious” expenses such as paying outstanding invoices
(O’Curry, 1999).

Little is known, however, on the role of mental accounting in tax compliance
behavior. Bhattacharjee, Moreno, and Salbador (2015) draw on the hedonic editing
hypothesis from mental accounting theory (see Thaler, 1999) to explain why having
to file multiple tax returns, e.g., for income taxes at the state and federal level, can
affect compliance. Prior work on the effects of keeping an extra mental account for
taxes due is of greater importance for this study. Interviews with self-employed

taxpayers provide first evidence for the relevance of mental accounting (Adams &



Webley, 2001). The study initially had a different scope, but some of the
entrepreneurs’ statements let the authors conclude that differences in the application
of mental accounting could explain taxpayers’ attitudes towards VAT and their
compliance behavior. Probably the most clear-cut statement reported from these
interviews is the following: “[VAT] is not a cost to the business, we are just looking
after the money for the government. There is no point worrying about paying. It is
their money” (pp. 208-209). While some interviewees seemed to mentally segregate
collected tax from their revenues, others did not. In other words, some taxpayers
seem to keep a separate mental account for future tax payments (mental
segregation), while others organize all their business transactions in one single
mental account (mental integration). In the statement quoted above, the respective
person also expresses a positive attitude towards VAT and willingness to comply.

Similar statements were found in another study conducted in Austria, where
self-employed taxpayers were interviewed about money management and their
handling of taxes. Survey-items were developed on basis of the interview protocols
that assessed the individual tendency towards mental segregation and integration.
The resulting survey was distributed among self-employed taxpayers to explore
correlates of mental accounting of taxes. Mental segregation — the more favorable
mental accounting practice —was positively related to respondents’ age, positive
attitudes towards taxation, and (self-reported) tax compliance (Muehlbacher &
Kirchler, 2013). While the Austrian survey did not differentiate explicitly between
different types of taxes, a survey conducted in the UK asked specifically about VAT
compliance (Webley, Adams, & Elffers, 2006). In general, similar results were
observed and mental accounting was related to self-reported compliance. However,
a more objective compliance indicator — British Customs and Excise officials

classified survey respondents as compliers or non-compliers — was not related to



mental accounting (at the same time self-reported compliance did not differ between
compliers and non-compliers). Additionally, the authors report a non-significant
relationship between mental accounting and compliance intentions in a pilot study
where mental accounting was measured only by a single item.

In a recent experimental study on the impact of mental accounting on tax
compliance behavior (Muehlbacher, Hartl, & Kirchler, 2017) participants were either
informed about their gross income or their net income with taxes due displayed
separately. Individuals’ tendency to use mental integration or segregation was
measured by a short Likert-type scale. Results showed an interaction effect of the
experimental treatment and individuals’ mental accounting practices: income tax
compliance was higher when tax due and net income were displayed separately,
especially among participants who tended to mentally segregate tax due from gross
income.

In another experiment, participants were allowed to choose whether they
would like to pay the income tax monthly or quarterly (Chambers & Curatola, 2012).
Those opting for the monthly pay plan were more compliant. The authors argue that
more frequent payments facilitate mental accounting by associating the tax more
closely to the time the income is earned, which in turn results in higher compliance.

An experiment on VAT compliance tried to manipulate participants’ use of
mental accounting by stating that VAT had to be collected from customers and
forwarded to the authorities (segregation), or that VAT had to be paid from the profits
made in the experiment (integration) (Webley et al., 2006). While the experimental
manipulation had no effect on participants’ compliance, a Likert-type measure of
individuals’ mental accounting was related to VAT compliance. These findings are in
line with our own experimental research (Olsen, Kogler, Muehlbacher, & Kirchler, in

preparation).



In sum, prior research on mental accounting and tax compliance suggests that
self-employed taxpayers differ in their perception and categorization of taxes due.
But findings on the effects of experimentally framing taxes as segregated versus
integrated on tax compliance are ambiguous. One possible explanation for these
inconsistent findings is that mental accounting might be better described as a trait

rather than a situational state which depends on information presentation.

2.3 Income tax and VAT

Behavioral tax research focuses mostly on direct taxes, particularly income
tax. It is a direct tax as taxpayers pay a proportion of their income directly to the tax
office. VAT, on the other hand, is an indirect tax, which the taxpayer (customer) pays
to an intermediary (supplier), who then transfers it to the tax agency. Together, these
two taxes constitute the major sources of tax revenue in OECD countries (OECD,
2014). While determining the correct amount of income tax due is often complex,
identifying the amount of VAT due for payment is relatively easy: suppliers pay a net
amount of VAT carresponding to the difference of VAT paid on intermediate inputs
(input taxes) ‘and taxes levied during sale (output taxes). Consequently, VAT is an
administrative rather than a financial burden on self-employed taxpayers (Olsen,
Kogler, Stark, & Kirchler, 2017). But while exploratory research provides first
indication of interindividual differences in mental accounting of VAT (Adams &
Webley, 2001), prior studies have not explored how the different mechanisms
underlying direct and indirect taxes relate to mental accounting. The fact that income
tax is actually paid by the business owner, whereas VAT is ultimately paid by the

customer might influence the mental segregation of taxes due.

2.4 Tax planning and tax evasion



Two concepts shape the debate on the reductions of tax burden
fundamentally: tax planning and tax evasion®. Tax planning is defined as the legal
minimization of tax liability, whereas tax evasion refers to illegal behaviors such as
hiding or ignoring tax liability (OECD, 2017).

Tax planning is an essential aspect of self-employed taxpayers’ business
activity, since it affects competitiveness, investment, and growth (Donohoe,
Lisowsky, & Mayberry, 2015). It is thus crucial that self-employed taxpayers structure
their tax payments efficiently and avoid paying more taxes than legally required. For
instance, many self-employed taxpayers prioritize spending at the end of the fiscal
year to generate additional deduction opportunities. However, such behavior
depends on taxpayers’ understanding of the tax system and ability to plan ahead,
and should therefore be related to mental accounting. Conversely, prior work
suggests that individuals are more likely to evade taxes if they perceive them as

being paid “out of their pocket” (Muehlbacher & Kirchler, 2013).

2.5 Research questions

Since prior work on mental accounting of taxes is scarce and often produced
inconsistent results, further research is necessary. Little is known about the
prevalence of mental accounting practices in the field and its correlates with
personality and business characteristics. Moreover, prior studies dealt either solely
with income tax, or with VAT, or did not differentiate between the different types of
taxes. So far, the literature has investigated the effects of mental accounting on tax

evasion, but not on tax planning. The present study adds to the existing literature by

! This paper does not discuss tax avoidance, “a term that is difficult to define but which is generally
used to describe the arrangement of a taxpayer's affairs that is intended to reduce his tax liability and
that although the arrangement could be strictly legal it is usually in contradiction with the intent of the
law it purports to follow.” (OECD, 2017).
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addressing these research gaps in a survey of self-employed taxpayers from Austria
and Germany. More specifically, we examine five preregistered research questions:

(1) Are there interindividual differences in mental accounting?

(2) Are there differences between mental accounting of income tax and VAT?

(3) What is the relation between tax knowledge and mental accounting?

(4) Do business and personality characteristics relate to mental accounting?

(5) Are the abovementioned constructs correlates of intended tax compliance

behavior?

First, we investigate interindividual differences in mental accounting. We test
whether self-employed taxpayers in the field vary in their mental accounting
practices. We expect to observe (i) segregators, who mentally separate the tax due
from other revenue and keep a separate mental account for taxes, and (ii) integrators
who do not differentiate between gross and net income and enter all financial
activities into a single mental account.

Second, we investigate whether using mental accounting depends on the type
of tax. VAT is relatively easy to determine, it is usually explicitly indicated on invoices,
and widely perceived as being paid by the customer. This should initiate the mental
segregation of VAT. In contrast, income taxes are paid by the business owner and
the segregation of future income tax payments is more difficult, because it is more
complicated to determine the tax base. Consequently, we expect that taxpayers are
more likely to create a separate mental account for VAT than for income taxes.

Third, we analyze the relationship between mental accounting and tax
knowledge. For self-employed taxpayers, determining the correct amount of taxes
requires fundamental knowledge of tax law. This raises the question whether some
aspects of mental accounting as measured by the scale used in our study (e.qg.,

saving sufficient amounts of money for future tax payments) merely stem from better
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tax knowledge. By contrast, we assume that mental accounting reflects — to some
extent — a personality characteristic of taxpayers. We thus investigate how mental
accounting relates to tax knowledge and whether these two constructs are distinct.

Fourth, we analyze the relationship of a number of personality and business
characteristics with mental accounting to understand under what circumstances
business owners use mental accounting of taxes. We assume that keeping a mental
account for future tax payments and not spending that money requires a high degree
of self-control (i.e., high conscientiousness, low impulsivity, and long-time rather than
short-time orientation). Further, we assume that taxpayers must be able and willing to
segregate the tax due and analyze whether mental accounting is related to financial
literacy and to attitudes towards taxes. Regarding business characteristics, we
explore how professional success — interms of profits in the last three years, and
financial scarcity — and perceptions of the administrative burden are related to mental
accounting. Further, we correlate mental accounting scores with taxpayers’
experience (years in business) to analyze whether mental segregation may result
from learning processes.

Finally, we investigate how mental accounting and business and personality
characteristics relate to self-reported tax planning as well as tax evasion. If mental
accounting facilitates money management (Antonides, de Groot, & van Raaij, 2011),
mental segregators should know better how to legally reduce their tax burden and
thus exhibit higher levels of tax planning. Hence, we expect a positive relation
between mental accounting and tax planning. On the other hand, we expect a
negative relationship between mental accounting and tax evasion. Mental integration
— not separating taxes due from other revenue — would lead to the feeling of paying
tax out of one’s pocket and fuel the feeling of losing money by complying with the law

(Muehlbacher & Kirchler, 2013). Hence, mental integration should go along with a

12



higher propensity to evade than mental segregation. In line with previous studies we
further assume a positive relationship of knowledge about taxes and financial literacy
with tax planning, and a negative relationship of tax knowledge and financial literacy
with intentions to evade (Eriksen & Fallan, 1996; Kirchler & Maciejovsky, 2001). We
anticipate a stronger propensity to evade and more tax planning among self-
employed taxpayers who perceive a high administrative burden and hold negative
attitudes toward taxes (Alm & Torgler, 2006). Moreover, we expect lower levels of
compliance among individuals with cash flow problems (financial scarcity) and little

experience (years self-employed).

3 Method
3.1 Participants and procedure

A total of 350 self-employed taxpayers participated in the study. Data were
collected in Austria (n = 72;21%) and Germany (n = 278; 79%).2 Mean age was
50.28 years (SD = 11.62) and 229 (65%) participants were male. Our sample
comprised micro-enterprises from different branches, with a median of one employee
(IQR = 3) and a median annual turnover of 60,000 Euro (IQR = 10,000). The average
duration of self-employment was M = 15.35 years (SD = 10.92).

The online questionnaire was distributed by the Austrian market research
company Wissma Marktforschungs GmbH among taxpayers who met inclusion
criteria (self-employed, subject to income tax and VAT in Austria or Germany).
Inclusion criteria were screened in the survey’s first section. If participants did not
meet criteria, they were redirected to a screen-out. The response rate was 50% with

a completion rate of 81%. Data collection took place in February 2017.

% Note that the general administrative procedures of taxes for small business owners
(especially in the case of income tax and VAT) are almost identical in Austria and Germany.
Notwithstanding, we do control for possible country differences in the analyses.
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Given the restrictions imposed by the inclusion criteria, it was not possible to
use representative sampling quotas. However, sex ratio and mean age in our sample
are comparable to census data with a male ratio of 65% and 67% in Austria and
Germany, respectively, and median age in the range of 45 to 55 years in both

countries (Statistik Austria, 2017; Statistisches Bundesamt, 2016).

3.2 Material

The instrument comprises Likert-scale items with an answering format from 1 (=
minimum value, e.g., does not apply at all) to 7 (= maximum value, e.g., fully applies).
The questionnaire was divided into twelve sections.

Section one collected basic socio-demographic data (age, sex, nationality,
employment status, job title, net income, and highest education level), tax residency,
and qualification for VAT registration.

Section two assessed tax knowledge based on self-reports (adapted from
Sakurai and Braithwaite, 2003, e.g., ‘| feel competent with regard to taxes.”).
Furthermore, participants were asked to what extent they are involved in their tax
accounting (i.e:, “To what extent are you involved in your tax accounting?”) and tax
filing (i.e., “Who usually prepares your tax return?”)

Section three measured the tendency to apply mental accounting in a general
tax context (e.g., “I know exactly how much money | have to save for future tax
payments.”), with regard to income tax (e.g., “l save money for potential additional
income tax payments.”), and VAT (e.g., “| save money for the advance VAT return.”).
Most of the mental accounting items used were developed by Muehlbacher and
Kirchler (2013) and adapted in line with the context of the present study. Items that
specifically referred to income tax and VAT were constructed as parallel as possible,

in order to ensure comparability. We randomized the order regarding the income tax
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and VAT items so half of the participants were first presented with the items on
income tax, while the other half were first presented with the items on VAT.

Section four assessed the administrative burden of paying taxes in general
(e.g., “I think the tax system is too complex.”) and separately for income tax and VAT
(e.g., “The administration of income tax/VAT is complex.”).

Section five measured motivations to comply with tax law separately for income
tax and for VAT. In line with Kirchler and Wahl (2010), we differentiated between
motivations of voluntary and enforced tax compliance.

Section six covered tax planning (e.g., “I try to pay as little tax as legally
possible”) and captured individuals’ intentions to legally minimize their tax liability.
The respective items were developed for the present study.

Section seven assessed various aspects of tax evasion. We first measured the
perceived compliance norm (e.g.; “Think about other businesses in your field: How
likely is it that businesses do not collect VAT from their customers?”), followed by
individuals’ willingness to evade taxes (e.g., “How likely are you to declare less
income than you have actually earned?”). Again, the respective items were
developed for the present study.

Section eight addressed tax authorities’ enforcement capacity. We measured
perceived audit probability and severity of fines for noncompliance.

Section nine asked individuals to indicate their personal attitudes toward taxes
(e.g., “Paying tax is the right thing to do”). Items comprised the motivational postures’
subscale commitment, defined as the moral obligation to pay taxes and to support
the principles of taxation (Braithwaite, 2003; Braithwaite, Murphy, & Reinhart, 2007;
Tan & Braithwaite, 2018).

Section ten measured participants’ financial literacy. Items originated from

Atkinson and Messy (2012). Based on recent results of a representative survey of the

15



Austrian population (Silgoner, Greimel-Fuhrmann, & Weber, 2015), we used only the
six most difficult items (e.g., “If interest rates rise, what will typically happen to bond
prices? (a) They will rise, (b) they will fall, (c) they will stay the same, (d) there is no
relationship between bond prices and the interest rate.”).

Section eleven comprised three short-scales on personality characteristics
previously found to relate to mental accounting (Antonides et al., 2011; Muehlbacher
& Kirchler, in preparation). These were conscientiousness of the BFI-10 (Rammstedt
& John, 2007; e.g., “| see myself as someone who does a thorough job.”); non-
planning impulsivity of the BIS-15 (Meule, Vogele, & Kibler, 2011; Spinella, 2007;
e.g., ‘I plan for the future.” [reversed]); and short-time orientation adapted from
Antonides et al. (2011; e.g., “l focus only on the short term.”).

Section twelve concluded the survey with questions on business characteristics
such as turnover, number of employees, typically applied VAT rate, year of

foundation, legal form, and financial scarcity.

3.3 Empirical strategy

(1) To explore interindividual differences in mental accounting, we analyzed
the distribution of mental accounting scores. More specifically, we first tested for non-
normality (Shapiro & Francia, 1972) and multimodality (Hartigan & Hartigan, 1985),
followed by a latent profile analyses (Oberski, 2016) to identify possible latent sub-
groups. (2) To detect differences between mental accounting of income tax and VAT
we ran a t-test for dependent samples. (3) We used correlations to test the
association between tax knowledge and mental accounting. To test whether the two
constructs are conceptually different, we investigated the proportion of shared
variance and conducted a confirmatory factor analyses (CFASs). (4) To analyze the

relationship of personality and business characteristics with mental accounting, we
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conduct a series of regression analysis. (5) Finally, we regress intended tax evasion
and self-reported tax planning on the abovementioned constructs to identify

correlates of intended tax compliance behavior.

4 Results

Presentation of results follows the sequence of preregistered research
questions®, followed by further exploratory analyses. Table 1 provides descriptive
statistics for key constructs. Principal component analyses (PCAS) that guided the
computation of scale scores are reported in the supplement (Tables S1 through S12).
Importantly, PCAs yielded four mental accounting factors; thinking about taxes (e.g.,
“When | earn money | automatically think about the taxes due”), saving for taxes
(e.g., “I don’t spend money | saved forfuture tax payments on other things”), mental
accounting of income tax (e.g., “l save money for potential additional income tax
payments”), and mental accounting of VAT (e.g., “| save money for the advance VAT
return”). The first two factors are in line with the structure observed in previous
research (Muehlbacher & Kirchler, 2013), which did not differentiate between income

tax and VAT (factors three and four).

Table 1: Overview of key constructs’ scale characteristics.

Construct No. of M SD Cronbach’s a

items

Mental accounting

Thinking about taxes 5 4.73 1.34 .78
Saving for taxes 4 4.83 1.30 71
Income tax 3 4.39 1.69 .85

? See https://osf.io/sj9yk/ for the preregistration and https://osf.io/fg8ne/ for materials
and data.
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VAT 3 4.82 1.59 75

Tax knowledge 5 4.18 1.56 .89
Conscientiousness 2 5.18 1.20 .26°
Impulsivity 3 3.14 1.35 .85
Short-time orientation 4 4.01 1.23 .65
Attitudes toward taxes 8 4.67 1.38 .88
Tax evasion 7 2.07 141 .89
Tax planning 4 5.29 1.42 .80
Financial literacy 6 3.76 1.53 .56
Administrative burden 9 4.76 1.39 .90

Note. N = 350. Items for all constructs but financial literacy had an answering format
ranging from 1 to 7. ®n light of the low reliability of the two-item conscientiousness
score, we calculated all analyses separately with the two-item score and each single

item, respectively, obtaining robust results.

The main analyses are divided into five subsections, one for each research
guestion. First, we investigated interindividual differences in mental accounting.
Second, we tested for differences in mental accounting of income tax and VAT.
Third, we assessed to what extent tax knowledge correlates with and discriminates
against mental accounting. Fourth, we tested the association of business and
personality characteristics with mental accounting. Finally, we investigated how the

introduced constructs relate to intended tax behavior.

4.1 Research question 1: Interindividual differences in mental accounting
Our first research question addressed interindividual differences in mental
accounting. In line with prior work (e.g., Adams & Webley, 2001; Muehlbacher &

Kirchler, 2001; Muehlbacher, Hartl, & Kirchler, 2017; Webley, Adams, & Elffers,

18



2006), we tested whether there are self-employed taxpayers who score high in
mental accounting (i.e., segregators), who mentally separate the tax due from other
revenue and keep a separate mental account for taxes, and those who score low
(i.e., integrators), who do not differentiate between gross and net income and enter
all financial activities into a single mental account.

Figure 1 displays density distributions of all four mental accounting scores and
suggests the possibility of different mental accounting types. A non-negligible number
of scores are located at the scales’ upper end, and distributions exhibit multiple
smaller peaks. Regarding the factor saving for taxes, there are two modes of similar
size, one around the scale’s mid-point (4) and another in its upper end (6). Taken

together, density distributions suggest mental accounting scores are not distributed

normally.

Figure 1: Density distributions of all four mental accounting scores.

0.4 1
0.34 :
Mental accounting
> V= aw - ey Thinking about taxes
[ / N [T Saving for taxes
CICJ 0.2 1/ ’ = v\\\\ L g
0 /,/,’ e B N\ ' !'Income tax
/o BN [
“\ VAT
0.1 - | -
f A |
s E
0.0+ e | 1 1\ 1 |
1 2 3 4 5 6 7

Mental Accounting

To identify differences in mental accounting, we used a Shapiro-Francia test of
non-normality (Mbah & Paothong, 2015; Shapiro & Francia, 1972) and a Hartigan’s
dip test of multimodality (Hartigan & Hartigan, 1985). Results of these tests

(presented in Table S13) support the graphical evidence. The Shapiro-Francia test
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indicated violations of normality for all four scores. Additionally, the Hartigan’s dip test
attested more than one mode for all four mental accounting factors. To further
corroborate our findings and identify potential latent sub-groups, we ran a latent
profile analysis (Oberski, 2016) for all four mental accounting scores.

Table 2 depicts results of the latent profile analysis. We compared three
solutions with each other, limiting the number of clusters extracted to one, two, and
three, respectively. Aiming at identifying interindividual differences between mental
integrators versus segregators, we expected the two-cluster' model to have the best
model fit. Column two presents the Bayesian information criterion (BIC) as a model fit
indicator. The best fit is expressed by the highest BIC among compared models
(Fraley, Raftery, & Adrian, 2007),* confirming a two-cluster solution.”> We conclude it
is likely that taxpayers in the field practice mental accounting to different degrees.

Result 1: Taxpayers differ in their mental accounting practices.

4.2 Research question 2: Differences between mental accounting of income tax
and VAT

To identify differences between mental accounting for income tax and VAT, we
first calculated the correlation between the two scales and then performed a
dependent samples t-test. As can be expected, high correlation was observed, with r

=.74, p <.001. However, score comparison revealed that absolute levels differed

* In most model comparison approaches, lower BIC indicates better model fit. However, this
depends on how the BIC is calculated. In the used R package (mclust; Fraley, Raftery,
Scrucca, Murphy, & Fop, 2017), higher BIC expresses better model fit.

> See Figure S1 for the distribution of mental accounting scores by cluster.
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significantly within individuals, t(349) = 6.72, p < .001, Cohen’s® d;, = 0.26, with
MincomeTax = 4.39 (SD = 1.69) and Myar = 4.82 (SD = 1.59).”

These results align with our assumption that mental segregation is easier for
VAT. However, given the large correlation between scores and small effect size, it
seems more relevant that individuals who mentally segregate VAT also segregate
income taxes. Correlates of the two mental accounting scores with further constructs
are reported below (see research question 4).

Result 2: Taxpayers are more likely to keep a separate mental account for VAT

than for income tax. However, this effect is relatively small.

® Cohen’s d, refers to the standardized mean difference for repeated measures, which
factors in the correlation between two variables (Lakens, 2013; Morris & DeShon, 2002).

" The difference of the two scores was not normally distributed which is a violation of
assumption for conducting a t-test for dependent samples. A non-parametric Wilcoxon
signed rank test confirmed the reported result, Z =-6,72, p < .001.
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Table 2: Latent profile analysis of mental accounting scores.

Mental accounting

Thinking about Saving for Income tax .
taxes taxes
Solution BIC Cluster n M (SD) M (SD) M (SD) M (SD)
1 cluster -4520.709 Cluster 1 350 4,73 (1.78) 4.83 (0.60) 4.39 (1.15) 4.82 (0.93)
2 clusters -4407.371 Cluster 1 190 4.51 (2.01) 4.59 (0.56) 3.76(0.92) 4.39 (0.89)
Cluster 2 160 5.08 (1.23) 5.20 (0.46) 5.36 (0.80) 5.48 (0.78)
3 clusters -4454.711 Cluster 1 31 4.11 (0.20) 3.92 (0.04) 3.91 (0.07) 3.97 (0.06)
Cluster 2 141 4.24 (2.62) 4.35 (0.48) 3.15 (0.92) 3.83(0.72)
Cluster 3 178 5.26 (1.04) 5.39 (0.19) 5.54 (0.37) 5.81 (0.29)

Note. N = 350. BIC = Bayesian information criterion.
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4.3 Research question 3: Tax knowledge and mental accounting

We used correlations to initially explore the relation between tax knowledge and
mental accounting. Correlations between the four mental accounting scores and tax
knowledge are depicted in Table S14 and Figure 2. All correlations were significant
and ranged from .14 to .30, suggesting meaningful relations.® However, discriminant
validity cannot be judged based on this information.

A common technique to investigate discriminant validity between two factors
(e.g., A and B) is to compare the average variance extracted (AVE) for each factor
(i.e., average squared factor loadings of items on factor) with the shared variance of
both constructs (i.e., squared correlation between A and B) to test whether each
factor explains more variance than the two constructs share. If AVE for A and for B
are both larger than their shared variance, discriminant validity is supported (Farrell,
2010; Fornell & Larcker, 1981; Hair, Black, Babin, & Anderson, 2014). Table S14
shows that this is the case for all comparisons between mental accounting factors
and tax knowledge. For instance, AVE for the mental accounting factor thinking about
taxes was .45 and for tax knowledge .61. The squared correlation for these two
factors was .02. Therefore, discriminant validity for all mental accounting factors and

tax knowledge can be assumed.

Figure 2: Scatterplots for associations of the four mental accounting factors (x-axis)

with tax knowledge (y-axis). Multiple observations appear as darker points.

8 All but one of the relationships remain significant when holding other relevant constructs
constant (see Table 4 for details).
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Additionally, we ran confirmatory factor analyses (CFASs) to test whether the
different mental accounting measures and tax knowledge are distinct constructs. If
so, two-factor solutions should yield better model fits than single-factor solutions. For
the four single-factor CFA solutions, all items contributing to on one mental
accounting score-and to the tax knowledge score were restricted to one single latent
factor. The two-factor CFA was set to discriminate between mental accounting and
tax knowledge items. We compared the single-factor models against the two-factor
solutions to assess which models fit the data best. The absolute two-factor model fit
was additionally assessed by cut-off criteria (Hu & Bentler, 1999). We considered the
comparative fit index (CFl), the Tucker-Lewis index (TLI), and the standardized root
mean square residual (SRMR). CFI and TLI values of .95 or greater and SRMR
values of .08 or below suggest good model fit (Brown, 2015; Hu & Bentler, 1999).

Results are provided in Table 3. For two-factor models, CFl and TLI values
were close to these benchmarks and all SRMR values were below .08. These results

suggest that the two-factor model is satisfactory, but not optimal. However,
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comparisons of two-factor solutions with single-factor models clearly show that two-
factor models yielded higher model fits, suggesting that mental accounting and tax
knowledge are distinct constructs®.

Taken together, our data suggest that certain facets of mental accounting relate
to tax knowledge, yet two different latent constructs seem to underlie the two factors.
Descriptively, Figure 2 indicates that mental accounting increases with tax
knowledge, but both factors appear unrelated once a certain level of knowledge is
reached.

Result 3: Mental accounting and tax knowledge are related but distinct

constructs.

4.4 Research question 4: Relations of personality and business characteristics
with mental accounting

To examine how personality and business characteristics relate to mental
accounting, we conducted regression analyses with mental accounting scores as
dependent variables (Table 4). Correlations between the most relevant variables are
presented in‘Table S15. Sex, age, and country were unrelated to all mental
accounting scores. Regarding personality factors, impulsivity was negatively related
to all four mental accounting factors, suggesting that highly impulsive taxpayers use
mental accounting to a lesser extent. Short-time orientation related to saving for
taxes, short-time oriented taxpayers indicated to save less for future tax payments.
Positive attitudes towards taxes were positively related to saving for taxes, mental
accounting of income tax and VAT, but not to thinking about taxes. Contrary to our
expectations, neither financially literate taxpayers nor more experienced business

owners expressed higher tendencies to practice mental accounting. Business

° Note that in this case, lower BIC values indicate better model fit.
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prosperity (financial scarcity), was negatively related to saving for taxes, mental
accounting of income tax, and VAT, indicating that business owners with lower

financial means separate taxes less often.
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Table 3: CFA investigating discriminant validity between mental accounting factors and tax knowledge.

Included items Single-factor model Two-factor model
Mental accounting Tax knowledge CFl  TLI BIC SRMR CFlI TLI BIC SRMR
Thinking about taxes (n = 5) Tax knowledge (n = 5) .63 b3 13357 .18 .93 91 12900 .07
Saving for taxes (n = 4) Tax knowledge (n = 5) .78 .70 11765 13 .93 91 11564 .07
Income tax (n = 3) Tax knowledge (n = 5) .62 .50 12084 .16 .95 93 11555 .06
VAT (n=3) Tax knowledge (n = 5) 74 .66 12048 14 .95 93 11775 .06

Note. N = 350. The CFA solutions take into consideration all items contributing to the factors. CFl = comparative fit index. TLI
Tucker-Lewis index. BIC = Bayesian information criterion. SRMR = standardized root mean square residual. ??>-model comparisons

between each single- and two-factor model confirmed significantly higher model fit for all four two-factor models (untabulated).
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Table 4:

Regression table for the four mental accounting factors as dependent variables.

Mental accounting

Thinking about taxes Saving for taxes Income tax VAT

Variables B B SE p B B SE p B B SE p B B SE p

Intercept 5.51 .71 <.001 5.36 .60 <.001 4.40 .82 <.001 4.25 .79 <.001
Sex -0.17 -06 .16 275 -0.22 -.08 .13 .108 -0.15 -04 .18 416 -0.12 -.04 .18 .493
Age 0.00 -03 .01 .704 0.01 .07 .01 .237 0.00 .00 .01 .984 0.00 .02 .01 .704
Country 0.06 .02 .18 741 0.10 .03 .15 511 -0.25 -06 .21 .225 -0.34 -09 .20 .090
Conscientiousness 0.01 .01 .07 913 -0.01 -01 .06 .918 -0.02 -.02 .08 767 -0.05 -.04 .08 .503
Impulsivity -0.31 -31 .06 <.001 -0.17 -18 .05 <.001 -0.27 -22 .07 <.001 -0.19 -16 .07 .007
Short-time orientation 0.05 .05 .06 .380 -0.13 -12 .05 .010 -0.01 .00 .07 .923 0.06 .05 .07 .354
Attitudes toward taxes -0.03 -03 .05 .617 0.14 15 .05 .003 0.24 .20 .06 <.001 0.17 15 .06 .004
Financial literacy 0.01 .01 .05 .910 0.03 .03 .04 .500 0.01 .01 .06 .807 0.07 .07 .06 .187
Years self-employed 0.01 .08 .01 .203 -0.01 -07 .01 .222 0.01 .07 .01 214 0.01 .09 .01 .152
Profits in last three years -0.02 -03 .04 .565 0.02 .03 .04 .561 -0.03 -04 .05 .514 0.00 .00 .05 .985
Financial scarcity -0.02 -02 .05 .692 -0.27 -34 .04 <.001 -0.24 -24 .06 <.001 -0.22 -23 .06 <.001
Tax knowledge 0.07 .08 .05 173 0.09 .10 .04 .036 0.12 11 .06 .029 0.11 A1 .05 .043

F(12, 333) = 3.79, p < .001, F(12,333) = 13.43, p < .001, F(12, 333) = 9.76, p < .001, F(12, 333) = 8.13, p < .001,
Adjusted R? = .09 Adjusted R? = .32 Adjusted R? = .23 Adjusted R® = .20

Note. N = 346. Variance inflation factors were between 1.08 and 1.63 (for all four models due to identical predictor variables).
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In summary, impulsivity related negatively to all types of mental accounting,
while positive attitudes and low financial scarcity were associated with the factors
saving for taxes, mental accounting of income tax and mental accounting of VAT.
Our models explain 32% of variance for saving for taxes and around 20% of variance
of mental accounting of income tax and VAT. For thinking about taxes, only 9% of
variance could be explained. Hence, our models seem to explain self-reported
behavior (saving for taxes) more successfully than cognition (thinking about taxes).

Result 4: Mental accounting is related to lower impulsivity, higher attitudes

towards taxes, and lower financial scarcity.

4.5 Research question 5: Correlates of intended tax behavior

We ran two regression models with intended tax evasion and self-reported tax
planning as dependent variables (Table 5). Independent variables were the same as
in models predicting mental- accounting practices (research question 4), extended by
an aggregated mental accounting score'?, tax knowledge, and tax burden
perceptions.

Regarding tax evasion, different levels of mental accounting were not related to
self-reported willingness to evade taxes. Likewise, coefficients for sex, age, and
country were not significant. Taxpayers with high conscientiousness and low short-
time orientation scores reported lower intentions to evade. Negative attitudes towards
taxes were associated with higher willingness to evade. Financial literacy, years of

business experience, profit in the last three years, tax knowledge, and perceived

1 To reduce the number of highly correlated mental accounting predictors in a single model,
we computed one single mean mental accounting score that was entered as predictor
variable. Models with each of the four specific mental accounting factors are provided in
Tables S16 and S17 of the supplementary material and do not differ from the aggregated
model presented here in single predictors’ significance.
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administrative burden were unrelated to intentions to evade taxes. However, self-

reported financial scarcity was associated with higher willingness to evade taxes.

Table 5: Regression table for tax evasion and tax planning as dependent variables.

Tax compliance intentions

Tax evasion Tax planning

Variables B B SE p B B SE p

Intercept 2.74 .78 <.001 2.09 .86 .015
MA: Aggregated score 0.01 .01 .06 .863 0.28 .24 .07 <.001
Sex 0.19 .07 14 A71 0.25 .08 .15 .109
Age 0.00 -.04 .01 .480 0.01 .07 .01 .248
Country 0.04 .01 .16 .785 0.14 .04 17 417
Conscientiousness -0.25 -.25 .06 <.001 0.07 .06 .07 .287
Impulsivity -0.10 -11 .06 .069 -0.08 -.08 .06 175
Short-time orientation 0.18 .18 .05 <.001 0.07 .06 .06 .220
Attitudes toward taxes -0.11 -.12 .05 .024 -0.22 -.22 .05 <.001
Financial literacy -0.04 -.06 .04 .315 0.21 .23 .05 <.001
Years self-employed 0.01 .05 .01 .388 0.00 .02 .01 .782
Profit in last three years -0.01 =01 .04 .828 0.04 .06 .04 .278
Financial scarcity 0.12 17 .05 .008 -0.05 -.06 .05 .322
Tax knowledge 0.04 .06 .04 .320 0.04 .05 .05 .359
Administrative burden 0.09 .10 .05 .065 0.18 A7 .05 <.001

F(14, 331) = 5.94, p < .001, F(14, 331) = 8.62, p < .001,
Adjusted R? = .17 Adjusted R® = .24

Note. N = 346. MA = mental accounting. Variance inflation factors were between 1.11

and 1.64 (both models).

Result 5a: Intended tax evasion is related to lower conscientiousness, higher

short-time orientation, lower attitudes towards taxes, and higher financial scarcity.

Regarding tax planning, we found a significant association between mental
accounting and tax planning, where taxpayers with higher mental accounting scores
reported more tax planning. Again, sex, age, and country showed no significant

effect. Likewise, coefficients for conscientiousness, impulsivity, and short-time
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orientation were insignificant. Taxpayers with negative attitudes towards taxes and
high financial literacy reported higher levels of tax planning. While business
experience, financial scarcity, and tax knowledge did not significantly relate to tax
planning, higher levels of tax planning were related to higher levels of perceived
administrative burden.

Result 5b: Tax planning is related to higher mental accounting, lower attitudes

towards taxes, higher financial literacy, and higher perceived administrative burden.

4.6 Additional exploratory analyses

We conducted a number of additional analyses to further explore our data. More
specifically, we analyzed associations between mental accounting and taxpayers’
involvement in filing taxes and motives to comply. Furthermore, we investigated
differences between individuals with and without VAT obligations and explored the
role of mental accounting as a mediator between personal and business
characteristics and intended compliance behavior. Reported findings aim to stimulate
future research and should not be interpreted inferentially.

First, we were interested in whether mental accounting practices depend on the
extent taxpayers are personally involved in their tax accounting and tax filing. To
explore this question, we correlated a single-item measure on tax accounting (“To
what extent are you involved in your tax accounting?”) with the four mental
accounting scores. Additionally, we asked participants to indicate who filed their tax
returns (e.g., “I by myself’; “I with my tax preparer”; “My tax preparer”; etc.). We
recoded these options to indicate whether individuals were somehow involved in the
filing process and correlated this indicator with the four mental accounting scores.

Table S18 shows that filing taxes is not related to mental tax accounting in our

sample. Involvement in tax accounting, on the other hand, was somewhat related to
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saving for future tax payments, but point estimates are small.Second, our primary
analyses did not address motivations for paying taxes. The literature frequently
distinguishes between voluntary and enforced compliance (Kirchler, 2007). We used
items from the TAX-inventory (TAX-I; Kirchler & Wahl, 2010) to assess both types of
compliance, and one question on whether individuals pay taxes voluntarily or
because they feel forced to. TAX-I items were adapted to address income tax and
VAT specifically. Therefore, we correlated tax-specific mental accounting scores with
tax-specific voluntary and enforced compliance variables. For income tax, mental
accounting correlated positively with voluntary compliance, r(348) = .32, p <.001,
indicating that, in our sample, taxpayers who segregate income tax from their
business turnover report higher levels of voluntary compliance. Enforced compliance,
however, did not relate to mental accounting of income tax, r(348) = .07, p = .212.
The pattern for VAT was the same, with a positive correlation of r(348) = .23, p <
.001, between mental accounting and voluntary compliance, and no significant
relationship for enforced compliance, r(348) = .03, p = .538. The single-item on
whether individuals pay taxes voluntarily or because they feel forced to revealed that
the mental accounting factor thinking about taxes was not related to a specific
motive, rs = .08, p = .136, while saving for taxes was related to a higher degree of
voluntary motives, rs = -.18, p < .001.

Third, one sampling inclusion criterion was that participants owned businesses
subject to VAT. However, the market research company also collected data from
individuals without obligation to collect VAT. We obtained data from n = 350
individuals meeting all inclusion criteria, and from n = 133 additional taxpayers with
businesses subject to income tax, but not VAT. This provided us with the opportunity
to explore whether collecting VAT per se is associated with mental accounting

practices. We assume that the collection of VAT aggravates administrative burden,
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increases taxes’ visibility and hence also the perception of having to put money aside
for future tax payments. We compared mental accounting factors thinking about
taxes, saving for taxes, and mental accounting of income tax between the two
groups. Because variances were unequal in all three comparisons, we conducted
Welch’s tests. Results were t(210) = 3.19, p = .002, Cohen’s'! ds = 0.32, for thinking
about taxes, t(230) = 2.11, p = .040, Cohen’s ds = 0.21, for saving for taxes, and
t(210) = 3.03, p = .003, Cohen’s ds = 0.31, for income tax, suggesting a stronger
tendency towards mental segregation among taxpayers subject to VAT.

Fourth, regression results explaining mental accounting (Table 4) and intended
tax behavior (Table 5) imply that the relationship between a given personality or
business characteristic and intended tax behavior could be mediated by mental
accounting. For instance, low impulsivity explains mental accounting (Table 4), which
in turn explains intended tax planning (Table 5). As cross-sectional questionnaire
data does not allow identifying causal effects, this analysis aims to identify potential
relationships which should be tested experimentally or longitudinally in future studies.

We ran mediation analyses for all variables that were significantly correlated
with mental accounting. A detailed report is provided in the supplementary materials
(Tables S19 and S20). In summary, for intended tax evasion we found a mediation
effect of mental accounting for tax knowledge, impulsivity, and profit in the last three
years. This indicates that, for instance, tax knowledge might increase mental
accounting which in turn reduces tax evasion. For tax planning, we observed a
mediation effect of mental accounting for tax knowledge, conscientiousness,

impulsivity, attitudes toward taxes, profit in the last three years, and financial scarcity.

' Cohen’s d; refers to the standardized mean difference between two independent groups of
the sample (Lakens, 2013).
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5 Discussion

The present study reveals interindividual differences in mental accounting
practices among self-employed business owners. We find that individuals who score
high on mental accounting (segregators) state that they perceive taxes as separate
from their business turnover and indicate to put aside sufficient funds for future tax
payments. Individuals who score lower on mental accounting (integrators), on the
other hand, perceive taxes as part of their business turnover to a stronger degree.

Despite significant mean differences, we find that mental accounting scores for
income tax and VAT are strongly related. We do confirm that mental segregation of
VAT is stronger, but the effect size is small. Given the large correlation between
mental accounting of the two taxes, it seems that individuals applying mental
accounting to one tax are also likely to‘apply it to others. Exploratory analysis reveals
that individuals who have to administer VAT indicate higher levels of mental
accounting than taxpayers not subject to VAT. Hence, future studies should
investigate whether administrative obligations facilitate the segregation of taxes from
business turnover and how tax design influences taxpayers’ perceptions.

With regard to taxpayers’ personality, for tax knowledge and mental accounting,
we find small correlations, but at the same time structural differences. Being
knowledgeable increases the likelihood of maintaining a mental tax account, but
separating future taxes from business turnover is not a direct consequence of having
increased tax knowledge alone.

Thinking about future tax payments is predominantly related to impulsivity.
Impulsive taxpayers are less likely to think about their future tax payments. They also
state to save less for future tax payments. Moreover, positive attitudes toward taxes
are related to high levels of mental accounting (cf. Muehlbacher & Kirchler, 2013).

One key finding is that business owners experiencing financial scarcity are less likely
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to segregate taxes. In fact, this relationship was the strongest in the inferential
analysis. This finding is in line with Muehlbacher et al. (2017) who found that
individuals’ personal tendency to practice mental accounting was negatively related
to bankruptcy. Individuals who viewed taxes as separate from business turnover
where less likely to run bankrupt in the experimental task. Regarding a directional
interpretation, multiple explanations are feasible. Some businesses might not be
financially prosperous enough to put money aside, lack of mental accounting might
hinder business success, or mediation effects might lead highly impulsive individuals
to spend earned money without considering future tax payments. Longitudinal field
studies could disentangle these competing explanations.

In contrast to previous studies, our regression analysis did not reveal a direct
effect of mental accounting on intended tax evasion. Whereas zero-order correlations
indicate that individuals who save for future tax payments also report a lower
likelihood of evading taxes, the regression results suggest that other factors are more
relevant in explaining tax evasion. Specifically, low conscientiousness, short-time
orientation, negative attitudes toward taxes, and financial scarcity were related to
intended evasion. On the other hand, mental accounting was related to higher levels
of tax planning, with effects of substantial size. Hence, individuals who are better at
planning future tax payments and segregate taxes may find it easier to reduce their
tax liability legally and thus do not have the necessity to evade taxes. In line with this
interpretation is the finding that negative attitudes toward taxes, high financial
literacy, and higher perceived administrative burden correlate with higher levels of tax
planning. Our exploratory mediation analysis suggests a more complex relation of
mental accounting and tax compliance, where mental accounting might act as a
mediator between various personality and business characteristics and tax behavior.

For instance, our data implies that low impulsivity increases mental accounting,
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which in turn increases intended tax planning. Future studies should test these
effects causally.

Considering levels of intended tax evasion, we find that the vast majority of
participants does not indicate to evade taxes. This could partly be attributed to
socially desirable responses (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003;
Randall & Fernandes, 1991). The resulting lack of variance could explain why we
failed to find a robust relationship between mental accounting and tax compliance.
However, if such low levels of intended tax evasion were valid, the results support
many authors’ broader conclusions (e.g., Aim & Torgler, 2011; Eriksen & Fallan,
1996; Onu & Oats, 2016; Wenzel, 2005), who challenge the paradigm of profit-
maximizing rational taxpayers (Allingham & Sandmo, 1972) and suggest that
business owners’ tax behavior is mostikely influenced by ethical considerations.

The present study is prone to typical limitations of cross-sectional questionnaire
study designs. Hence, proof of causality for the identified relationships cannot be
provided (Kenny, 1979), and common method bias, especially measurement context
effects and common rater effects, could have inflated covariance between sets of
variables (Podsakoff et al., 2003; Randall & Fernandes, 1991). Moreover, the
relationship between self-reported and actual compliance behavior is sometimes
contested. A positive relationship between intended and actual compliance has
previously been confirmed (Hite, 1988), but also challenged (Elffers, Robben, &
Hessing, 1992; Webley et al., 2006, Weigel, Hessing, & Elffers, 1987). To account for
these issues to some extent, the questionnaire repeatedly emphasized that full
anonymity was guaranteed.

One of the study’s key strengths is that it surveys self-employed taxpayers, a
population usually difficult to sample. Research within this group is especially

important because they have extensive possibilities to evade and circumvent taxes
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(Feinstein, 1991; Kirchler, 2007; Kleven et al., 2011) and are often considered a
compliance risk group (Engstrom & Holmlund, 2009). Our results add to the
understanding of interindividual differences between self-employed taxpayers.
Moreover, the present questionnaire uses established scales from the tax literature,
along with novel, context-specific items measuring previously rather neglected
aspects (e.g., scarcity). The respective findings are highly relevant for future
research. Most tax studies control for available monetary funds by including an
income variable in the analysis. Analyzing financial scarcity provides an interesting
additional perspective, as it incorporates differences infixed costs and other financial
commitments that affect tax compliance.

A relevant finding for policy makers is that mental accounting is negatively
related to financial scarcity or — in turn— business success. Future research should
clarify the causal direction of this effect, but if mental accounting leads to less
scarcity and greater business success, young business owners should be educated
in mental accounting (i.e., segregation) strategies. Furthermore, we find a positive
link between mental accounting and tax planning. While we do not find a positive
correlation between tax planning and business prosperity in our data, it is often
argued that businesses that plan their tax payments well are more competitive.
Providing taxpayer services and training young entrepreneurs might thus strengthen

the competitiveness of their businesses.

Acknowledgment
We thank Katja Kerman for her helpful comments on the statistical analyses.
This research was supported by funds of the Oesterreichische Nationalbank
(Austrian Central Bank, Anniversary Fund, project number: 16042). All authors

declare that they have no conflict of interest.

37



ACCEPTED MANUSCRIPT



References

Adams, C., & Webley, P. (2001). Small business owners’ attitudes on VAT
compliance in the UK. Journal of Economic Psychology, 22, 195-216.
http://doi.org/10.1016/S0167-4870(01)00029-0

Allingham, M., & Sandmo, A. (1972). Income tax evasion: A theoretical analysis.
Journal of Public Economics, 1, 323-338.

Alm, J., & Torgler, B. (2006). Culture differences and tax morale in the United States
and in Europe. Journal of Economic Psychology, 27, 224-246.
http://doi.org/http://dx.doi.org/10.1016/j.joep.2005.09.002

Alm, J., & Torgler, B. (2011). Do ethics matter? Tax compliance and morality. Journal
of Business Ethics, 101, 635-651. http://doi.org/10.1007/s10551-011-0761-9

Antonides, G., de Groot, M. |, & van Raaij, F. W. (2011). Mental budgeting and the
management of household finance. Journal of Economic Psychology, 32, 546—
555. http://doi.org/10.1016/j.joep.2011.04.001

Antonides, G., & Ranyard, R. (2018). Mental accounting and economic behavior. In
R. Ranyard (Ed.), Economic Psychology (pp. 123—-138). Hoboken, NJ: Wiley.

Atkinson, A., & Messy, F.-A. (2012). Measuring financial literacy: Results of the
OECD/International Network on Financial Education (INFE) pilot study. OECD
Working Papers on Finance, Insurance and Private Pensions.
http://doi.org/10.1787/5k9csfs90fr4-en

Barberis, N., & Huang, M. (2001). Mental accounting, loss aversion, and individual
stock returns. The Journal of Finance, 56, 1247-1292.
http://doi.org/10.1111/0022-1082.00367

Bhattacharjee, S., Moreno, K. K., & Salbador, D. A. (2015). The impact of multiple tax
returns on tax compliance behavior. Behavioral Research in Accounting, 27, 99-

119.

39



Braithwaite, V. (2003). Taxing democracy: Understanding tax avoidance and
evasion. In V. Braithwaite (Ed.), Dancing with tax authorities: Motivational
postures and non-compliant actions (pp. 15-39). Aldershot, UK: Ashgate.

Braithwaite, V., Murphy, K., & Reinhart, M. (2007). Taxation threat, motivational
postures, and responsive regulation. Law & Policy, 29, 137-158.
http://doi.org/10.1111/j.1467-9930.2007.00250.x

Brown, T. A. (2015). Confirmatory factor analysis for applied research (2nd ed.).
London: Guilford Press.

Chambers, V., & Curatola, A. P. (2012). Could increasing the frequency of estimated
tax payments decrease delinquency rates among the self-employed? Advances
in Taxation, 20, 1-28.

Chambers, V., & Spencer, M. (2008). Does changing the timing of a yearly individual
tax refund change the amount spent vs. saved? Journal of Economic
Psychology, 29, 856—-862. http://doi.org/10.1016/j.joep.2008.04.001

Cramer, J. S., Hartog, J., Jonker, N., & Praag, C. M. Van. (2002). Low risk aversion
encourages the choice for entrepreneurship: An empirical test of a truism.
Journal of Economic Behavior & Organization, 48, 29-36.

Donohoe, M. P., Lisowsky, P., & Mayberry, M. A. (2015). Who benefits from the tax
advantages of organizational form choice? National Tax Journal, 68, 975-998.

Elffers, H., Robben, H. S. J., & Hessing, D. J. (1992). On measuring tax evasion.
Journal of Economic Psychology, 13, 545-567.
http://doi.org/http://dx.doi.org/10.1016/0167-4870(92)90011-U

Engstrom, P., & Holmlund, B. (2009). Tax evasion and self-employment in a high-tax
country: Evidence from Sweden. Applied Economics, 41, 2419-2430.
http://doi.org/10.1080/00036840701765452

Eriksen, K., & Fallan, L. (1996). Tax knowledge and attitudes towards taxation; A

40



report on a quasi-experiment. Journal of Economic Psychology, 17(3), 387—-402.
http://doi.org/http://dx.doi.org/10.1016/0167-4870(96)00015-3

Farrell, A. M. (2010). Insufficient discriminant validity: A comment on Bove, Pervan,
Beatty, and Shiu (2009). Journal of Business Research, 63, 324-327.
http://doi.org/10.1016/j.jbusres.2009.05.003

Feinstein, J. S. (1991). An econometric analysis of income tax evasion and its
detection. The RAND Journal of Economics, 22, 14.
http://doi.org/10.2307/2601005

Feldman, N. E. (2010). Mental accounting effects of income tax shifting. Review of
Economics and Statistics, 92, 70—86. http://doi.org/10.1162/rest.2009.11892

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with
unobservable variables and measurement error. Journal of Marketing Research,
18, 39. http://doi.org/10.2307/3151312

Fraley, C., Raftery, A. E., Scrucca, L., Murphy, T. B., & Fop, M. (2017). mclust:
Gaussian mixture -modelling for model-based clustering, classification, and
density estimation. R package version 5.2.3.

Fraley, C., Raftery, & Adrian, E. (2007). Model-based methods of classification:
Using the mclust software in chemometrics. Journal of Statistical Software, 18,
1-13. http://doi.org/10.18637/jss.v018.i106

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Multivariate data
analysis (7th ed.). Harlow: Pearson.

Hartigan, J. A., & Hartigan, P. M. (1985). The dip test of unimodality. The Annals of
Statistics, 13, 70-84. http://doi.org/10.1214/a0s/1176346577

Heath, C., & Soll, J. B. (1996). Mental budgeting and consumer decisions. Journal of
Consumer Research, 23, 40. http://doi.org/10.1086/209465

Heath, T. B., Chatterjee, S., & France, K. R. (1995). Mental accounting and changes

41



in price: The frame dependence of reference dependence. Journal of Consumer
Research, 22, 90-97. http://doi.org/10.1086/209437

Helion, C., & Gilovich, T. (2014). Gift cards and mental accounting: Green-lighting
hedonic spending. Journal of Behavioral Decision Making, 27, 386—-393.
http://doi.org/10.1002/bdm.1813

Hite, P. A. (1988). An examination of the impact of subject selection on hypothetical
and self-reported taxpayer noncompliance. Journal of Economic Psychology, 9,
445-466.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling: A Multidisciplinary Journal, 6, 1-55.
http://doi.org/10.1080/10705519909540118

Kahneman, D., & Tversky, A. (1984). Choices, values, and frames. American
Psychologist, 39, 341-350. http://doi.org/10.1037/0003-066X.39.4.341

Kenny, D. A. (1979). Correlation and causality. Hoboken, NJ: Wiley.

Kirchler, E. (2007). The economic psychology of tax behaviour. Cambridge:
Cambridge University Press.

Kirchler, E., & Maciejovsky, B. (2001). Tax compliance within the context of gain and
loss situations, expected and current asset position, and profession. Journal of
Economic Psychology, 22, 173-194. http://doi.org/10.1016/S0167-
4870(01)00028-9

Kirchler, E., & Wahl, I. (2010). Tax compliance inventory TAX-I: Designing an
inventory for surveys of tax compliance. Journal of Economic Psychology, 31,
331-346. http://doi.org/10.1016/j.joep.2010.01.002

Kleven, H. J., Knudsen, M. B., Kreiner, C. T., Pedersen, S., & Saez, E. (2011).

Unwilling or unable to cheat? Evidence from a tax audit experiment in denmark.

42



Econometrica, 79, 651-692. http://doi.org/10.3982/ECTA9113

Krishnamurthy, P., & Prokopec, S. (2010). Resisting that triple-chocolate cake:
Mental budgets and self-control. Journal of Consumer Research, 37, 68—79.
http://doi.org/10.1086/649650

Lakens, D. (2013). Calculating and reporting effect sizes to facilitate cumulative
science: a practical primer for t-tests and ANOVAs. Frontiers in Psychology, 4,
863. http://doi.org/10.3389/fpsyg.2013.00863

Langer, T., & Weber, M. (2001). Prospect theory, mental accounting, and differences
in aggregated and segregated evaluation of lottery portfolios. Management
Science, 47, 716—733. http://doi.org/10.1287/mnsc.47.5.716.10483

Lim, S. S. (2006). Do investors integrate losses and segregate gains? Mental
accounting and investor trading decisions. The Journal of Business, 79, 2539—
2573. http://doi.org/10.1086/505243

MacCallum, R. C., Zhang, S., Preacher, K. J., & Rucker, D. D. (2002). On the
practice of dichotomization of quantitative variables. Psychological Methods, 7,
19-40. http://doi.org/10.1037/1082-989X.7.1.19

Mbah, A. K.,'& Paothong, A. (2015). Shapiro—Francia test compared to other
normality test using expected p-value. Journal of Statistical Computation and
Simulation, 85, 3002-3016. http://doi.org/10.1080/00949655.2014.947986

Meule, A., Vogele, C., & Kubler, A. (2011). Psychometrische Evaluation der
deutschen Barratt Impulsiveness scale - Kurzversion (BIS-15). Diagnostica, 57,
126-133. http://doi.org/10.1026/0012-1924/a000042

Moon, P., Keasey, K., & Duxbury, D. (1999). Mental accounting and decision making:
The relationship between relative and absolute savings. Journal of Economic
Behavior & Organization, 38, 145-153. http://doi.org/10.1016/S0167-

2681(99)00003-7

43



Morris, S. B., & DeShon, R. P. (2002). Combining effect size estimates in meta-
analysis with repeated measures and independent-groups designs.
Psychological Methods, 7, 105-125. http://doi.org/10.1037/1082-989X.7.1.105

Muehlbacher, S., Hartl, B., & Kirchler, E. (2017). Mental accounting and tax
compliance: Experimental evidence for the effect of mental segregation of tax
due and revenue on compliance. Public Finance Review, 45, 118-139.
http://doi.org/10.1177/1091142115602063

Muehlbacher, S., & Kirchler, E. (2013). Mental accounting of self-employed
taxpayers: On the mental segregation of the net income and the tax due.
FinanzArchiv, 69, 412—-438. http://doi.org/10.1628/001522113X675656

Oberski, D. (2016). Mixture models: Latent profile and latent class analysis. In J.
Robertson & M. Kaptein (Eds.), Modern Statistical Methods for HCI (pp. 275—
287). Cham: Springer International Publishing. http://doi.org/10.1007/978-3-319-
26633-6_12

OECD. (2014). Consumption tax trends 2014. Paris: OECD Publishing.

http://doi.org/10.1787/ctt-2014-en

OECD. (2017). Glossary of tax terms.
http://mww.oecd.org/ctp/glossaryoftaxterms.htm

Olsen, J., Kogler, C., Muehlbacher, S., & Kirchler, E. (in preparation). Mental
accounting and tax compliance: Null-effects in three framing experiments.

Olsen, J., Kogler, C., Stark, J., & Kirchler, E. (2017). Income tax versus value added
tax: A mixed-methods comparison of social representations. Journal of Tax
Administration, 3, 87-107.

Onu, D., & Oats, L. (2016). Tax talk: An exploration of online discussions among
taxpayers. Journal of Business Ethics. http://doi.org/10.1007/s10551-016-3032-y

O'Curry, S. (1999). Income source effects. Working Paper. DePaul University,

44



Chicago, lllinois.

Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., & Podsakoff, N. P. (2003). Common
method biases in behavioral research: A critical review of the literature and
recommended remedies. Journal of Applied Psychology, 88, 879—903.
http://doi.org/10.1037/0021-9010.88.5.879

Prelec, D., & Loewenstein, G. (1998). The red and the black: Mental accounting of
savings and debt. Marketing Science, 17, 4-28.
http://doi.org/10.1287/mksc.17.1.4

Rammstedt, B., & John, O. P. (2007). Measuring personality in one minute or less: A
10-item short version of the Big Five Inventory in English and German. Journal
of Research in Personality, 41, 203-212. http://doi.org/10.1016/}.jrp.2006.02.001

Randall, D. M., & Fernandes, M. E. (1991). The social desirability response bias in
ethics research. Journal of Business Ethics, 10, 805—-806.

Ranyard, R., Hinkley, L., Williamson, J., & McHugh, S. (2006). The role of mental
accounting in consumer credit decision processes. Journal of Economic
Psychology, 27,571-588. http://doi.org/10.1016/j.joep.2005.11.001

Sakurai, Y., & Braithwaite, V. (2003). Taxpayers’ perceptions of practitioners: Finding
one who is effective and does the right thing? Journal of Business Ethics, 46,
375-387.

Seiler, M. J., Seiler, V. L., & Lane, M. A. (2012). Mental accounting and false
reference points in real estate investment decision making. Journal of Behavioral
Finance, 13, 17-26. http://doi.org/10.1080/15427560.2012.653293

Shapiro, S. S., & Francia, R. S. (1972). An approximate analysis of variance test for
normality. Journal of the American Statistical Association, 67, 215-216.
http://doi.org/10.1080/01621459.1972.10481232

Shefrin, H. M., & Thaler, R. H. (1988). The behavioral life cycle hypothesis. Economic

45



Inquiry, 26, 609—-643. http://doi.org/10.1111/j.1465-7295.1988.tb01520.x

Silgoner, M., Greimel-Fuhrmann, B., & Weber, R. (2015). Financial literacy gaps of
the Austrian population. Monetary Policy & The Economy, 2, 35-51.

Slemrod, J. (2007). Cheating ourselves: The economics of tax evasion. Journal of
Economic Perspectives, 21, 25-48.

Spinella, M. (2007). Normative data and a short form of the Barratt impulsiveness
scale. International Journal of Neuroscience, 117, 359-368.
http://doi.org/10.1080/00207450600588881

Statistik Austria. (2017). Mikrozensus-Arbeitskrafteerhebung Jahresdaten. Retrieved
July 24, 2018, from http://statcube.at/statistik.at

Statistisches Bundesamt. (2016). Bevolkerung und Erwerbstétigkeit. Retrieved July
24,2018, from
https://www.destatis.de/DE/Publikationen/Thematisch/Arbeitsmarkt/Erwerbstaeti
ge/ErwerbsbeteiligungBevoelkung.html

Tan, L. M., & Braithwaite, V. (2018). Motivations for tax compliance: The case of
small business taxpayers in New Zealand. Australian Tax Forum, 33, 221-248.

Thaler, R. H.(1985). Mental accounting and consumer choice. Marketing Science, 4,
199-214. http://doi.org/10.1287/mksc.4.3.199

Thaler, R. H. (1999). Mental accounting matters. Journal of Behavioral Decision
Making, 12, 183-206. http://doi.org/10.1002/(SICI)1099-
0771(199909)12:3<183::AID-BDM318>3.0.CO;2-F

Webley, P., Adams, C., & Elffers, H. (2006). Value Added Tax Compliance. In E. J.
McCaffery & J. Slemrod (Eds.), Behavioral Public Finance: Toward a New
Agenda (pp. 173-205). New York, NY: Russell Sage

Weigel, R. H., Hessing, D. J., & Elffers, H. (1987). Tax evasion research: A critical

appraisal and theoretical model. Journal of Economic Psychology, 8, 215-235.

46



http://doi.org/10.1016/0167-4870(87)90021-3
Wenzel, M. (2005). Motivation or rationalisation? Causal relations between ethics,
norms and tax compliance. Journal of Economic Psychology, 26, 491-508.

http://doi.org/http://dx.doi.org/10.1016/j.joep.2004.03.003

47



Highlights

e We investigate whether self-employed taxpayers rely on mental accounting
e Some taxpayers mentally segregate taxes from turnover while others do not
e Segregators report less financial scarcity and more positive attitudes towards taxes
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