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Introduction: Self-employed people without personnel mostly behave like

consumers in managing their business finances, frequently leading to ill-

management of the company finances. Ill-management may lead to inability to

fulfill important financial obligations and making financial arrangements for the

future. Here, we investigate the hypothesis that financial management is related

to tax compliance.

Methods: We use having an overview of expenses, making ends meet,

occurrence of a business bank overdraft, and how long the business could

survive without income, as indicators of financial management. Four measures

of tax compliance, i.e., the OECDmeasure of tax compliance, measures taken by

the tax administration, enforced tax compliance, and voluntary tax compliance,

and two measures of social security, i.e., pension and disability arrangements,

are included. We use survey data from a sample of 1,191 Dutch self-employed

people without personnel, roughly equally divided between starters (≤3 years in

business) and non-starters (>3 years in business).

Results: We found both significant direct and indirect e�ects of mental

budgeting on tax compliance and social security arrangements, thus showing

incomplete mediation e�ects of financial management.

Discussion: The mediation e�ects of having an overview of expenses were

relatively strong for the OECD and voluntary compliance measures, whereas the

mediation e�ects of not making ends meet and bank overdrafts were relatively

strong for measures taken by the tax administration and enforced compliance,

thus indicating di�erent financial management processes matching di�erent

motivations of tax compliance.

KEYWORDS

self-employed, tax compliance, financial management, mediation analysis, mental

budgeting

1 Introduction

Managing money has been an important topic of research in economic psychology

because ill-management may lead to incapacity to fulfill one’s financial obligations, not

making ends meet, and even problematic debts (e.g., Lea et al., 1995; Burgoyne and

Kirchler, 2008; Van Raaij et al., 2020). Several psychological concepts and processes have

been offered as explanations for ill-management, including incorrect understanding of

financial transactions, time preference leading to too much spending, or borrowing in the

short run (Agarwal and Mazumder, 2013; Achtziger et al., 2015).

Money management mainly has been studied among consumers and households.

However, ill-management of a company may have more widespread effects on society,
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e.g., on employees, stakeholders, and tax revenues, than on

the individual entrepreneur, thus possibly leading to financial

problems on a larger scale. Although financial processes in

larger companies often are formalized by means of financial

departments, financial statements, and auditors, smaller companies

more often rely on informal money management. Especially self-

employed entrepreneurs without personnel (SwoP) may show

similar financial behaviors as private households and employees

(Koh et al., 2021). Their financial knowledge is about equally

moderate (Natani et al., 2020; Rostamkalaei et al., 2022), often

leading to financial ill-management, including high-cost borrowing

and poor retirement planning. Alizadeh and Meredith (1997) show

that Australian SwoP use only little information in making major

decisions. Dawson et al. (2014) show overoptimism among British

SwoP. The population of SwoP in the Netherlands comprised 12.5%

of the employed labor force in 2020. However, despite the growing

number of SwoPs, little is known about the financial management

of such small companies.

Here, we study the financial management of SwoP in relation

to their ability to fulfill important financial obligations, i.e., paying

taxes, and making financial arrangements for the future, i.e.,

pension and work disability insurance. Both these obligations and

arrangements are different than in the case of employees, where

the employer often takes care of it (Koh et al., 2021), and demand

careful financial planning and foresight, which is often difficult in

the case of the complex business environment. In the past decades,

the theory of mental budgeting has been developed, which implies

simplifications of financial management by means of categorizing

expenses. Mental budgeting implies setting budgets for expenses

in particular categories (Heath, 1995). Although setting budgets is

part of economic accounting, mental budgeting is associated with

the way monetary transactions are carried out using these budgets

(Thaler, 1999), hence is considered conceptually different. We aim

at showing how mental budgeting facilitates financial management

of SwoP, thus leading to improved ability to fulfill financial

obligations and making financial arrangements for the future.

Previous studies relating mental budgeting to financial

management and tax compliance have focused exclusively on the

direct effects of mental budgeting. A policy-relevant question is

whether the effects of mental budgeting on financial behaviors

are fully or partly mediated by financial management. If so,

policy instruments designed to enhance financial management

skills should have the potency to bring out desirable financial

outcomes such as tax compliance (cf. Keele et al., 2015). This

study focuses on the mediation issue using a survey of Dutch

self-employed without personnel (SwoP), including several tax-

compliance measures, and indicators of pension and disability

arrangements. First, we briefly present research on the financial

management of SwoP, tax compliance and financial arrangements

for the future, and the role of mental budgeting in facilitating

financial management. Next, we describe the survey among 1,192

SwoP and the results of analysis. The discussion section concludes.

1.1 Financial management

Several attempts have been made to study financial

management of consumers and companies. Financial management

is generally considered an important aspect of financial capability

(OECD, 2005; HM Treasury, 2007), capturing impulse spending,

being financially organized, and preferences for buying on

credit. Managing money includes making ends meet (keeping

up with bills, running out of money at the end of the month,

bank overdrafts and using credit cards for day-to-day spending,

borrowing money, and saving money), keeping track of spending

(checking receipts, statements, and balance, frequency of checking

balance, accuracy of current money position, keeping records of

cash withdrawals and daily spending), and planning ahead (e.g.,

having some provision to cover a loss of income, making adequate

provision for retirement) (Atkinson et al., 2006, 2007; Consumer

Financial Protection Bureau, 2022).

The performance of self-employed people and small businesses

is also related to the experience and competencies of the owners

in financial management, e.g., regarding planning for the future,

record keeping, obtaining external finance, and professional

advice, in addition to factors in the environment in which they

operate (Kennedy and Tennent, 2006). Beaver (2003, p. 115)

mentions “independence with an acceptable income at a ‘comfort-

level’ of activity” as a measure of small-business success. Beaver

and Jennings (2001) list inadequate accounting systems, lack of

capital budget, incompetence, lack of experience, poor record

keeping, and reckless money management, as factors in small-

business failure, among other factors. The Participant Guide of

the Financial Education Curriculum of the U.S. Small Business

Administration (SBA, 2016) mentions budgeting, bookkeeping,

cash flow projections, profit and loss statements, business

financing, and loans, as key points in business decision making.

Newberger et al. (2015) mention knowledge of financing products,

credit experiences, and financial planning and management, as

factors in small-business financial health.

Apparently, financial management constitutes an important

factor in small-business financial performance, in addition to other

factors not playing a role in consumer financial management.

Still, small businesses operate differently than big businesses, due

to several environmental factors. Welsh and White (1981) state

that small businesses operate in highly fragmented industries, are

relatively much influenced by external forces, the owner’s salary

represents a much larger fraction of revenues than in a big business,

and they can often not afford accounting and bookkeeping services.

So, small businesses tend to operate somewhere in between the way

consumers and larger businesses do, with self-employed businesses

without personnel possibly operating even more like consumers

than other small businesses.

Since financial management usually deals with future expenses,

it may affect several behaviors taking place in the near or the

distant future. For this reason, we focus on the payment of taxes,

and on planning for pension and work disability insurance, to be

considered next.

1.2 Tax compliance

Tax compliance involves paying taxes, including both income

tax and value-added tax, which is an important obligation of

self-employed entrepreneurs that is often not completely fulfilled

(Andreoni et al., 1998). “Tax compliance refers to taxpayers’
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decision to comply with tax laws and regulations by paying

tax timely and accurately” (Youde and Lim, 2019). Tax non-

compliance includes either lawful minimization of tax liabilities,

i.e., tax avoidance, or illegal evasion of taxes (Balashov and

Sanina, 2016). Although previous research has often focused on

(in)correct tax declarations and tax evasion (e.g., Andreoni et al.,

1998), tax compliance also includes taxpayers’ registration in the

system, timely filing requisite taxation information, and timely tax

payments (OECD, 2004). The latter aspects are important because

they tend to save tax collection costs of the tax administration.

In the Netherlands, starting companies (<3 years in business)

are overrepresented in tax filing and tax payment arrears,

comprising 46% of all such cases (NTA, 2017). The Netherlands

Tax Administration uses the 3-year criterion to distinguish starting

from non-starting companies. It is considered a reasonable time for

a company to grow from starting to more established (including

more tax knowledge). To increase tax compliance among starting

companies, the Netherlands Tax Administration puts much effort

in helping them with tax-related issues including a dedicated

website for starting entrepreneurs and information services,

varying fromwebinars (less personal) to physical information desks

(most personal). Different motivations for tax compliance have

been shown in taxation research, including fear of tax evasion being

detected and fined, (anticipated) guilt and shame of detection, and

fairness of tax payments (Allingham and Sandmo, 1972; Andreoni

et al., 1998), leading to different types of tax compliance.

Kirchler et al. (2008) have distinguished voluntary and

enforced tax compliance, respectively instigated by taxpayers’

perceived trust in and perceived power of authorities. Voluntary

compliance is based on an intrinsic motivation to cooperate,

excluding tax avoidance or tax evasion. Enforced compliance is

based on fear of being monitored and being fined for tax non-

compliance (Kirchler and Wahl, 2010). A hypothetical experiment

with self-employed taxpayers showed positive relationships of

tax compliance intentions with perceptions of trustworthy and

powerful authorities. Also, voluntary compliance was positively

related with trustworthiness and enforced compliance was

positively related with perceived power of the authorities (Wahl

et al., 2010). Voluntary compliance motivations are considered as

more relevant in explaining tax compliance than the (perceived)

probability of non-compliance detection and the size of penalties

(Kirchler et al., 2008). Kirchler and Wahl (2010) state that

enforced and voluntary compliance are unrelated, although both

should be negatively correlated with tax evasion. In the above-

cited literature, the distinction between intrinsic motivations

(fairness, cooperation) and extrinsic motivations (fear, guilt)

appears clearly. For an overview of economic-psychological tax

compliance research, see Kirchler et al. (2008).

1.3 Pension and work disability
arrangements

Dutch SwoP have to privately arrange their pension accrual

and work disability insurance, often leading to less-than-desired

take up of such arrangements, causing severe financial problems

in case of retirement or disability. The proportion taking life

annuity among SwoP has decreased from 13.3% in 2011 to

9.6% in 2017; the proportion paying disability premiums has

decreased from 23.3% to 18.6% in the same period (Statistics

Netherlands, 2022). Affordability was the main reason for not

having such arrangements (54% for life annuity; 37% for disability

arrangements). These statistics suggest that financial management,

especially the availability of enough income, may be related to

making such arrangements.

1.4 Mental budgeting

Mental budgeting is the part of mental accounting that is

related to financial management (Antonides and Ranyard, 2018),

and consists of the categorization of expenses, making budgets for

each of the expense categories, booking and assigning expenses

to the set budgets, and making reservations for delayed expenses

(Henderson and Peterson, 1992; Heath and Soll, 1996; cf. Antonides

and De Groot, 2022).

Mental budgeting is considered as a self-control mechanism,

based on precommitment to the budgets assigned to the expense

categories (Thaler, 1980). Also, it tends to simplify decision making

by narrowing choice problems to the defined expense categories.

Hence, mental budgeting has been found to improve money

management by increasing a consumer’s overview of expenses, and

to better make ends meet.

1.5 Model

Previous studies have focused on the direct relationships

between mental budgeting and tax compliance (Olsen et al., 2019;

Antonides and De Groot, 2022). However, mental budgeting may

facilitate financial control (Thaler, 2015), e.g., having an overview

of expenses, and making ends meet (Antonides et al., 2011). In

turn, keeping records and good cash flow management is known

to increase tax compliance (OECD, 2004). We may consider these

behaviors as a goal hierarchy in a means–end approach (Pieters

et al., 1995), in which financial management is considered the focal

goal, tax compliance is a superordinate goal, and mental budgeting

is a means to attain these goals. “Why” questions may be asked

to discover the means– to–end chain. “Why” questions ask for

reasons, causes, antecedents, and consequences. “How” questions

may be asked to reveal the end–to–means chain. “How” questions

ask about the way one tries to achieve a goal. Thus, the question of

why mental budgeting is applied may be answered by “to achieve

sound financial management and to be able to pay taxes.” However,

if we ask why sound financial management is important, the answer

will not be “because of mental budgeting.” Likewise, a question

of how sound financial management will be achieved, may be

answered by stating (the usefulness of) mental budgeting, but not

vice versa. The goal hierarchy also shows that mental budgeting

may be considered as a means and financial management as the

focal goal, hence they are considered as different concepts.

Given the rationale described above, financial management

may mediate the relationship between mental budgeting and

tax compliance in the goal hierarchy. In other words, financial

management indicators, such as having an overview of expenses,

and making ends meet, may be directly related to the capacity of
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FIGURE 1

Theoretical model of financial management mediating e�ects of mental budgeting on tax compliance and pension/disability arrangements.

planning for future payments. In addition to the indirect effects

via financial management, mental budgeting may still have direct

effects on tax compliance and planning for the future. In this case,

the mediating effect of financial management is incomplete.

The theoretical model is shown in Figure 1. We expect that

mental budgeting (independent variable X) is related to financial

management indicators (mediator variables M), and that each of

the financial management indicators (partly) mediates the effects

of mental on tax compliance and pension/disability arrangements

(dependent variables Y).

2 Method

2.1 Sample

Respondents have been recruited via a survey agency’s research

panel and additional arbitrary recruitment of SwoP from the Dutch

Chamber of Commerce data base. They then participated in the

survey via Computer Assisted Web Interviewing after receiving an

email with a link to the questionnaire. The respondents were not

paid for their participation. The intended net sample size was 1,000

SwoP, equally distributed over starters (3 years or less in business,

according to the definition of the NTA, 2017) and non-starters

(over 3 years in business).

In the spring of 2015, 9,400 SwoP were invited to participate

in the survey, resulting in responses of 547 starting entrepreneurs,

and 644 SwoP who were over 3 years in business. Non-response

was due to not having a business, telephone numbers not in use,

not being available during the fieldwork period, language problems,

and straight rejections. The net sample size was 1,191 SwoP (12.7%

of approached SwoP). The entrepreneurs completed the online

survey anonymously. The average completion time was 20min.

The average score for clarity of the survey on a 5-point clear–

unclear scale was 2.24, with 8% scoring 4 or 5 (unclear). The partial

non-response for the survey was negligible.

2.2 Measures

2.2.1 Mental budgeting
Each respondent was randomly assigned to one of 10 different

orders of 29 mental budgeting items that were included in the

questionnaire. Ten of the 29 items in the survey were equal to

the ones included in the 13-item scale (items 1–4, 11–14, and 19)

developed in Antonides and De Groot (2022) and were measured

on a five-point Likert-type scale. We used the 10-item scale in our

analysis with composite reliability (CR) of 0.86 (Raykov, 1997). This

scale is more general, and less focused on tax issues, than the ones

used in Olsen et al. (2019), and Kirchler and Wahl (2010).

2.2.2 Financial management
We calculated four indicators of financial management,

adapted from Atkinson et al. (2006, 2007). Having an overview

of expenses was measured by three items, including “Planning

my business expenses is easy,” “I know exactly what my business

earnings are,” and “I know exactly what my business expenses are,”

answered on a 5-point Likert-type scale (CR=0.84). Making ends

meetwas measured by two items, including “In my business I often

have to make ends meet,” and “It happens frequently that I spend

more for my business than I had planned” (r=0.34), answered

on a 5-point Likert-type scale. Two aspects of planning ahead

were measured. The occurrence of a business bank overdraft

(indicating lack of planning) was measured by one item: “Do you

ever overdraw your business account?” (1=Yes and sometimes for

an amount higher than the income I expect in the short term,

2=Yes but usually for an amount lower than the income I expect

in the short term, 3=No I never overdraw my business account),

which was answered only by the 1,049 SwoP who had such an

account. We also measured how long a business could survive

without income, asking: “If the earnings from your business drop

out entirely from tomorrow, how long will you be able to continue

your business?” (Answers:<1 week, 1 week−1month, 1–3months,

3–6 months, 6–12 months, >12 months. Answers were converted

into months). The latter items had 154 missing observations which

were imputed by multivariate imputation by chained equations

(MICE, see Van Buuren, 2018). Although some of the variables

were measured on simple scales to make them easier to answer,

the variation in the answers was large enough to make statistical

analysis meaningful.

2.2.3 Tax compliance
In empirical research on tax compliance, several measures of

tax compliance have been developed (Braithwaite, 2003; Kirchler

and Wahl, 2010), including scales related to voluntary and

enforced tax compliance, tax avoidance, and tax evasion. The

Netherlands tax administration (NTA) has derived indicators
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of tax compliance as measures taken against failures of tax

compliance (NTA, 2012), including fines, demand notices, distress

warrants, and attachments, capturing the notion of enforced

compliance. The NTA also uses a scale measuring the taxpayer’s

perceived importance of the OECD indicators mentioned above

(2004). This scale measures the taxpayer’s morale toward several

aspects of tax compliance, and the taxpayer’s attitudes toward the

tax administration.

We calculated four measures of tax compliance. The OECD

measure (2004) comprised the question: “How important or

unimportant do you think it is that: (1) The tax administration

receives the company’s tax return in time?, (2) The tax

administration receives correct and complete tax returns?, (3) If

money has to be paid, the tax administration receives the money

before the term expires?,” answered on a 5-point importance scale

(CR= 0.92).

We adapted three items from Kirchler and Wahl (2010) on

voluntary compliance: “I would also pay taxes if there were no

audits,” “I consider paying taxes as the natural thing to do,” I pay

taxes because I regard it as my duty,” and “I pay taxes to contribute

to society,” answered on a 5-point Likert-type scale (CR = 0.85).

Both the OECD measure and the voluntary compliance measure

may reflect internal motivations of the SwoP taxpayers caused by

internal norms and ethical considerations.

A (non)compliance measure commonly used by the NTA

included the questions: “Has the tax administration fined your

company in the past 3 years because of (1) late payment? (2) late

filing of the tax return? (3) a mistake in the tax return?” (1 =

Yes, 0 = No), and “What measures of the tax administration have

been applied to your company in the past 3 years: (4) demand

notice, (5) distress warrant, (5) attachment” (1= Yes, 0=No). The

“Yes” answers were added up (CR=0.89, based on the polychoric

correlations of the binary variables).

Finally, we adapted three items from Kirchler and Wahl (2010)

on enforced compliance: “I feel enforced to pay my taxes,” “I pay

taxes because the risk of being audited is too high,” and “I pay

taxes because tax evasion is punished severely,” answered on a 5-

point Likert-type scale (CR=0.82). Both the NTA measure and

the enforced compliance measure may reflect external motivations

caused by fines and sanctions imposed by the tax administration.

2.2.4 Pension and disability arrangements
We used the following indicators of arrangements for pension

and disability: “Have you made arrangements for your pension?”

and “In the past, have you made arrangements for possible work

disability?” (1= No, 2= Yes).

2.2.5 Business background variables
In addition to the indicators in the theoretical model, several

control variables relating to the business were included: business

age, business sector, turnover, profit, business performance in the

last year, financial and fiscal management by entrepreneur, income

from business, other sources of income, payment arrangement with

the tax administration in the past 3 years.

2.2.6 Respondent background information
Personal information about the entrepreneur included gender,

level of education, entrepreneurship, book-keeping, accounting,

and long-term and short-term time orientation. In addition, we

used the time of completing the survey and the score for unclear

questions as control variables.

2.3 Analysis strategy

We used the abovementioned scales for each of the theoretical

concepts in the model of Figure 1. Since the correlations between

mental budgeting and the financial management indicators were

relatively low (their absolute values all below 0.374) we considered

mental budgeting and financial management as independent

concepts. Since the correlations between the financial management

indicators were relatively low, varying from 0.12 to 0.27, we

considered them as parallel mediators, using Hayes’ (2017) Model

4. Because the indicator for bank overdrafts was based on

substantially less observations (because it was only reported by

those having a business account), we ran a separate mediation

analysis for this indicator. Also, in line with Kirchler and Wahl

(2010) who stated that tax compliance based on trust is unrelated

to tax compliance based on power, and relatively low correlations

between the four tax compliance indicators in our study—varying

from 0.04 to 0.34—, we conducted a separate mediation analysis

for each of the compliance indicators rather than considering

the indicators as representing one tax compliance dimension,

and each of the pension and disability arrangement indicators.

We used Hayes PROCESS macro (2017) to calculate the direct

and indirect effects in the mediation models, using bootstrapping

(including 5,000 samples) for calculating 95% confidence intervals

for the indirect effects, thus avoiding assumptions about the

distribution of the coefficients. Preacher and Hayes (2004) show

that bootstrapping is especially useful in the estimation of the

indirect effect, which may not be normally distributed. If the

confidence interval lied above zero and the positive coefficient for

the standardized indirect effect lied within or above the confidence

interval, we considered the indirect effect statistically significant

at least at the 5% level (the criterion is reversed for a negative

coefficient). To avoid collinearity, in themediation analysis the time

orientation variables were excluded because in previous research

(Antonides et al., 2011; Antonides and De Groot, 2022) they served

as instrumental variables for mental budgeting.

In conducting the imputation procedure for the missing

observations of survival time for the business, we used all control

variables but not mental budgeting, no other financial management

indicators, no tax compliance indicators, and no pension and

disability arrangement indicators. Using SPSS-27′s missing value

analysis procedure, we took the modal value of 20 independent

imputations (each with 50 iterations) as the imputed value.

3 Results

The sample characteristics, which also served as control

variables, are compared with the available national statistics in

Table 1. It appeared that the sample characteristics did not deviate
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TABLE 1 Sample distribution and comparison with national statistics.

Variable Total
sample

Dutch
self-employed

without personnela

Business age

≤3 years (starter) 46 22

>3 years (non-starter) 54 78

Business sector

Agriculture, industry, construction,

transportation

25 19

Trade 8 9

Catering, non-profit, culture and

recreation

22 31

Business services 23 29

Other business 22 12

Last year’s turnover

≤2,500 euro 35

>2,500 euro 53

Turnover unknown 12

Last year’s profit

≤20,000 euro 46

>20,000 euro 32

Profit unknown 22

Business went worse/much worse

(business performance)

18

Financial and fiscal management

by entrepreneur

23 22b

Payment arrangement with tax

administration

11

Income from business

Fixed payment of income 43

Income from leftover 46

Other sources of income 35

Gender

Male 76 62

Female 24 38

Education level

Low education level 11 18

Medium education level 41 38

High education level 36 44

One or both parents being

entrepreneur

60

Education in entrepreneurship 28

Education in bookkeeping 41

Education in accounting 32

aStatistics Netherlands: Statline. bNTA (2012).

much from the national statistics. The distribution of starting

and older companies differed from the national statistics because

starting entrepreneurs were oversampled.

Table 2 shows the correlations between the variables in the

mediation model, and their means and standard deviations. The

averages of the mental budgeting and the expenses overview items

were slightly above the mid-point of the 5-point scale. Not making

ends meet and bank overdrafts were below the midpoints of their

respective scales. OECD and voluntary compliance scores were

above the midpoints of their respective scales, whereas enforced

compliance score was below the midpoint. The average of the

number of measures taken by the NTA in the past 3 years was

only 0.5. About half of the SwoP had made pension or disability

arrangements.

The standardized results of mediation analysis are shown

graphically, apart from the effects of control variables. The

unstandardized full results, including control variables are shown

in Appendices A, B.

Figure 2 shows significant direct effects of mental budgeting

on each of the financial management indicators, which are the

same in each panel. Furthermore, having payment arrangements

with the tax administration, or not knowing if there are such

arrangements, was negatively related to all indicators of good

financial management. Having other sources of income was

positively related to the survival of the business in case of no

income, and making ends meet (see Supplementary Table B1).

Figure 2A shows that overview of expenses and not making

ends meet both were significantly related to the OECD tax

compliance measure, resulting in significant indirect effects of

mental budgeting via these mediators. Having an overview of

expenses shows the largest indirect effect. Survival time of the

business without income and business bank overdrafts were not

significantly related to OECD tax compliance, so could not be

considered mediators. In addition to the indirect effects, mental

budgeting had a substantial direct effect on OECD tax compliance.

Figure 2B shows that overview of expenses was significantly

related to voluntary tax compliance, resulting in a significant

indirect effect of mental budgeting via this mediator. Survival

time, not making ends meet and business bank overdrafts were

not significantly related to voluntary tax compliance. In addition,

mental budgeting had a significant direct effect on voluntary

compliance.

It appeared that having an overview of expenses was positively

related to both the OECD and the voluntary compliance

measures. The internal motivations to comply associated with these

measures seemed to match the mental discipline required in the

administration and awareness of expenses, rather than the external

motivations instigated by the possibility of sanctions.

With respect to measures taken by the NTA (Figure 2C), not

making ends meet had a significant positive effect on this measure

of non-compliance. The negative direct effect of mental budgeting

on not making ends meet resulted in a significant negative

indirect effect of mental budgeting on NTA tax compliance. In

addition, mental budgeting had a relatively small negative effect

on NTA tax compliance. These results might be explained from

the concept of power, defined as “having the discretion and the

means to asymmetrically enforce one’s will over others” (Sturm
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TABLE 2 Correlation matrix of mental budgeting, the mediators, and the dependent variables.

Mental
budgeting

Over-
view

Survival Not making
ends meet

Over-
draft

OECD
comp-liance

Voluntary
comp-liance

NTA
comp-liance

Enforced
comp-liance

Pension Disability

Overview 0.374∗∗∗

Survival 0.136∗∗∗ 0.158∗∗∗

Not making ends

meet

−0.205∗∗∗ −0.304∗∗∗ −0.341∗∗∗

Overdraft −0.172∗∗∗ −0.138∗∗∗ −0.171∗∗∗ 0.323∗∗∗

OECD 0.280∗∗∗ 0.258∗∗∗ 0.06∗ −0.194∗∗∗ −0.110∗∗∗

Voluntary 0.208∗∗∗ 0.203∗∗∗ 0.138∗∗∗ −0.119∗∗∗ −0.052 0.335∗∗∗

NTA −0.161∗∗∗ −0.140∗∗∗ −0.151∗∗∗ 0.220∗∗∗ 0.141∗∗∗ −0.168∗∗∗ −0.079∗∗

Enforced 0.003 −0.065∗ −0.125∗∗∗ 0.176∗∗∗ 0.072∗ −0.053 −0.279∗∗∗ 0.036

Pension 0.141∗∗∗ 0.123∗∗∗ 0.243∗∗∗ −0.236∗∗∗ −0.013 0.046 0.106∗∗∗ −0.098∗∗∗ −0.103∗∗∗

Disability 0.077 0.068∗ 0.088∗∗∗ −0.119∗∗∗ 0.045 0.018 0.042 −0.038 −0.046 0.321∗∗∗a

Mean 3.529 3.906 7.932 2.269 1.225 4.235 3.665 0.548 2.806 1.484 1.455

SD 0.742 0.842 4.823 0.988 0.541 0.810 0.862 0.989 1.069 0.500 0.498

N 1,190 1,191 1,188 1,191 1,051 1,191 1,191 1,191 1,191 1,191 1,191

∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001, aTetrachoric correlation.
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FIGURE 2

Mediation results for tax compliance measures. (A) Mediation results for OECD tax compliance. (B) Mediation results for voluntary tax compliance.

(C) Mediation results for measures taken by the NTA. (D) Mediation results for enforced compliance. Note: all coe�cients are standardized;

coe�cients for indirect e�ects are shown in parentheses. The mediation e�ects of bank overdrafts are based on a separate analysis.

and Antonakis, 2015). If an entrepreneur cannot make ends

meet, the tax administration can exert power by the possibility of

taking sanctions in case of tax non-compliance. However, if the

entrepreneur can make ends meet, the possibility of sanctions may

affect the entrepreneur’s behavior less.

Finally, both not making ends meet and bank overdrafts

had positive direct effects on enforced compliance (Figure 2D),

meaning that these factors contributed to tax compliance because

the SwoP perceived the threat of punishment and the risk of

being audited as deterrence. Since mental budgeting had negative

direct effects on not making ends meet and bank overdrafts,

the indirect effect of mental budgeting on enforced compliance

was negative.

Both not making ends meet and facing bank overdrafts

were positively related to the NTA and enforced compliance

measures, whereas having an overview of expenses was unrelated

to these measures, thus suggesting different financial management

processes involved in different measures of tax compliance, in line

with Kirchler and Wahl’s contention (2010).

Figure 3 shows the results of mediation analysis on reported

pension and disability insurance arrangements. Figure 3A shows

significant direct effects of business survival time without income

and making ends meet on reported pension arrangements,

indicating that the financial position, both in the short-run and

in the long-run, was important in this respect. Mental budgeting

had positive effects on these mediators, thus leading to positive

indirect effects. In addition, mental budgeting had a positive

direct effect on pension arrangements. Furthermore, being a

starting SwoP was negatively related to pension arrangements,

whereas making a substantial profit was positively related (see

Supplementary Table C1).

Similar results were obtained for disability arrangements (see

Figure 3B). Again, financial position appeared important, but

mental budgeting had no significant direct or indirect effects on

reported disability arrangements.

Several control variables were related to financial management,

tax compliance, and pension/disability arrangements (see

Appendices A, B), notably payment arrangements with the tax

administration and having other sources of income. Also, the time

to complete the survey and the score for unclear questions were

related to both OECD and voluntary compliance measures.

Starting entrepreneurs and those in business for >3 years

did not differ in their mental budgeting scores (t = 1.509, n.s.),

although the effects of mental budgeting on both NTA compliance

and bank overdrafts were more negative (but in the same direction)

for experienced than for starting entrepreneurs.
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FIGURE 3

Mediation results for pension and disability arrangements. (A) Mediation results for pension arrangements. (B) Mediation results for disability

arrangements. Direct e�ects of mental budgeting on financial management indicators are standardized; e�ects of financial management indicators

on pension and disability arrangements are shown in log-odds. Coe�cients for indirect e�ects are shown in parentheses. The mediation e�ects of

bank overdrafts are based on a separate analysis. acoe�cient shows log-odds.

4 Discussion

4.1 Main results

We have found highly significant (direct) relations between

mental budgeting and each of our four financial management

indicators, showing similar results for SwoP as for regular citizens

(see Antonides et al., 2011). This result shows that mental

budgeting is related to performing good financial management of

the businesses of SwoP. Furthermore, in addition to direct effects

of mental budgeting, we have found significant mediation effects

of financial management on various measures of tax compliance,

and pension and disability arrangements. Interestingly, the effects

differed across the outcomes. The direct effects of mental budgeting

were stronger for OECD and voluntary compliance indicators

than for the NTA measures and enforced compliance. Also, the
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mediating effects of having an overview of expenses were relatively

strong for OECD and voluntary compliance, whereas themediating

effects of not making ends meet and bank overdrafts were relatively

strong for the NTA measures and enforced compliance, thus

indicating different financial management processes matching

different motivations of tax compliance.

We believe that the differentmediation effects may be explained

from different motivations involved in financial management and

tax compliance, as described in Self-Determination Theory (Ryan

and Deci, 2000). Both mental budgeting and having an overview

of expenses suggest a motivation to perform satisfactory financial

management, thus matching the assumed intrinsic motivation

underlying OECD and voluntary compliance but not matching the

extrinsic motivation underlying NTA and enforced compliance.

The intrinsic motivational match may explain both the direct effect

of mental budgeting and the mediation effect of having an overview

of expenses.

Both (not) making ends meet and bank overdrafts may indicate

the SwoP’s inability of efficient financial management or lack of

intrinsic motivation for it. In this case, extrinsic motivation may

be necessary to avoid punishments for not meeting their tax

obligations (cf. Di Domenico et al., 2022). Such punishments may

include fines and sanctions, the fear of which may lead to enforced

tax compliance. Hence, the inability to pay taxes may lead to a

higher extrinsic motivation to comply with tax rules. Alternatively,

the extrinsic motivation may crowd out the intrinsic motivation

to comply (Gneezy et al., 2011). Furthermore, the direct effect of

mental budgeting is lower than for the intrinsically motivated tax

compliance, for similar reasons.

The different direct and indirect effects of mental budgeting

support the idea that trust and power are unrelated processes

leading to tax compliance (Wahl et al., 2010). Consequently, to

increase tax compliance, mental budgeting might be aimed at

different aspects of financial management for SwoP in financial

hardship (that is those with bank overdrafts and less ability

to survive without income) than for SwoP in more favorable

financial situations.

We have found stronger effects of mental budgeting on making

pension arrangements than on making disability arrangements.

In both cases, making ends meet and survival time of the

business without income were positively related to making such

arrangements. The latter effects seem plausible because over half

of SwoP believe such arrangements are too expensive. This is even

more likely in case of financial hardship; making substantial profit

tended to increase the probability of making such arrangements.

Apart from the effects described above, mental budgeting

may have wider implications for financial behaviors, e.g., financial

investments, reactions to price increases and price decreases,

advanced and delayed payments. Also, because of mediating

financial management aspects, there may be implications for

profit making (as shown in Nagel et al., 2019) and debts. Even

wider implications might exist with respect to taking holidays,

advanced or delayed retirement, and wellbeing. De Bruijn and

Antonides (2020) found significant negative effects of making

ends meet and having a financial buffer on financial worry and

rumination. We leave the investigation of these wider implications

for future research.

4.2 Implications

The results of this study show that mental budgeting is

significantly related to all four aspects of financial management.

The finding that different aspects of financial management are

positively related to different measure of tax compliance tentatively

implies the following: when focusing on enhancing tax compliance

among taxpayers (here: SwoP) one should first take into account

what type of tax compliance is targeted (which of the four)

and, second, what aspects of financial management are able to

elicit changes for that specific type of compliance. For example,

the results show that both the OECD measure of compliance

and voluntary tax compliance are positively related to “overview

of expenses.” This finding suggests that the documentation of

expenses is related to the SwoP’s internal motivation to comply with

the tax rules.

In contrast, enforced tax compliance is positively related to “not

making ends meet” and “bank overdraft.” This finding suggests

that such financial management indicators signal the need for

fines and sanctions in case the SwoP fail to comply with their

tax obligations. Muehlbacher et al. (2011) state that voluntary

compliance motivations may be more effective in meeting tax

obligations than enforced compliance motivations. Our research

suggests that having an overview of expenses is more in line with

voluntary than with enforced compliance.

A similar reasoning applies to the two types of arrangements.

Pension arrangements are related to different aspects of financial

management than disability arrangements. Although we believe

our interpretation of the findings is plausible, it should be

considered with caution because causal relations cannot

be assumed.

4.3 Limitations

Since our data is cross-sectional, we do not claim strong

causal effects of mediation, although previous research has shown

that reverse causal effects or influence of third variables are

unlikely, by using either instrumental variable techniques or

experimental methods (Antonides et al., 2011; Nagel et al., 2019;

Antonides and De Groot, 2022). Also, following the “why” and

“how” questioning in the means–end chain methodology, we

believe it is more plausible that mental budgeting leads to good

financial management and tax compliance than the reverse. The

finding that mental budgeting is related to several personality

characteristics, formed in early childhood (Muehlbacher and

Kirchler, 2019) seems to support this line of reasoning. Further

causal evidence may be obtained via field experiments or the

use of panel data. All our measures are based on self-reports,

which may be less reliable than objective measures of tax

compliance. However, in this respect, self-reported data such as

actual measures taken by the tax administration, and pension

and disability arrangements, may be considered somewhat more

reliable than pure attitude measures, i.e., OECD, voluntary and

enforced compliance measures. Furthermore, the control variables

survey duration and score of unclear questions were related to both

OECD compliance and voluntary compliance (but not for NTA
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compliance and enforced compliance), suggesting that underlying

factors of conscientiousness and misunderstanding were related to

these measures. Finally, our results pertain to SwoP, which may

not be valid for other company types such as small businesses

with employees.
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