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Abstract 

 

This paper contributes to the literature that seeks to assess the importance of 
various theories on tax evasion by individuals. The various theories can be 
distinguished in detail using a very fine-grained survey of Estonian residents that 
was collected in three rounds from 2018 to 2020. Principal component analysis 
shows that the survey replies are mutually consistent and form distinct clusters that 
match key theories on tax evasion. Logit estimations of tax compliance use the 
principal components and various control variables as covariates. Theories of 
individual rational choice do not gain support. Factors associated with personal 
norms and with social norms and customs are important for tax compliance. 
Importantly, theories of reciprocity that depict a positive relation between approval 
of the government and tax compliance receive no support, possibly reflecting the 
wide spread of views on the role of government in post-transition Estonia. Sample 
splits reveal that the results apply broadly across various subsets of taxpayers. The 
results of the principal component regressions are corroborated by logit estimations 
where the survey variables enter individually. 
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Non-technical summary  
 

This paper contributes to the literature that seeks to assess the importance of various theories 

on tax evasion by individuals. A key feature of the paper is that it uses a survey commissioned 

by the Estonian Tax and Customs Board (EMTA) that has around 3700 observations collected 

over the years 2018–2020. The very fine-grained survey makes it possible to differentiate 

between several theories of tax compliance. 

The data description reveals that around 65 per cent of the survey respondents report paying 

all their taxes, while around 35 per cent report that they do not always pay all their taxes. A 

principal component analysis of the replies to the other survey questions reveals that the replies 

are mutually consistent and form distinct clusters that are in line with the main theories on tax 

evasion. This provides some assurance of the consistency of the survey answers and allows us 

to interpret the principal components as representing various theories.  

The principal components are used as predictors in regressions. The principal component 

regressions reveal that several principal components have substantial predictive power, even 

when a large number of control variables reflecting socio-demographic conditions are included. 

Among the monetary or material motives for tax compliance, the standard model of individual 

rational choice seems unimportant, while knowledge about how to pay taxes is positively 

related to tax compliance.  

Among the non-monetary motives for tax evasion, the factors associated with personal 

norms and with social norms and customs turn out to be important predictors of compliance. 

Conversely, the hypothesis of reciprocity, which posits a positive relation between tax 

compliance on the one side and perceptions of fairness and satisfaction with public services on 

the other, does not gain support.  

The results are robust to a number of specification changes such as the removal of control 

variables. Splits of the sample into various subsamples reveal limited heterogeneity across 

various segments of the respondents, including gender, age, education level and income. There 

is some heterogeneity across respondents with different employment statuses. For the self-

employed, knowing how to pay taxes appears unimportant, while the expected utility 

hypothesis appear to receive some support, although the effect is imprecisely estimated.  

Logit estimations with the survey variables entering individually largely confirm the results 

of the principal component regressions, but highlight that there is in some cases some variation 

in the predictive effects of individual variables within the principal components. This is for 

instance the case for the information variables, where knowing how to pay taxes appears much 

more important than general knowledge about the tax system. Similarly, the fairness of the tax 

system is the only variable among the reciprocity variables with any predictive power, but the 

effect is negative, and so in contradiction to the reciprocity hypothesis.  

Arguably the most surprising finding is that theories proposing a positive relation between 

reciprocity towards the government and tax compliance do not gain support, as the marginal 

effects of the relevant variables are either negative or negligible. This result may reflect features 

of societal attitudes towards the role of the government in post-transition Estonia, which centre 

on individualism and personal choice and generally prescribe a limited role for government.   
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1. Introduction 
 

Evasion of taxes is a societal challenge in many countries. It reduces tax revenues and may lead 

to higher tax rates and greater distortionary losses. Measures taken to conceal tax obligations 

may entail losses for society. Furthermore, tax evasion may redistribute income and wealth in 

random and unwarranted ways (Alstadsæter et al. 2019). Widespread tax evasion can challenge 

the legitimacy of the tax system. At the same time, experience shows that widespread tax 

evasion exhibits considerable persistence, suggesting that the problem may be difficult to 

address (Alm & Yunus 2009, Alm 2012).  

Given the prevalence and persistence of tax evasion, it becomes important to pinpoint factors 

that help predict it. This information can be useful for assessing the dynamics of tax evasion, 

can help to uncover the distributional effects, and can permit policies to be designed that address 

the factors behind tax evasion (Hashimzade et al. 2013, Luttmer & Singhal 2014).  

Individuals have numerous motives for choosing to evade various tax obligations or 

alternatively for choosing to comply with those obligations. It is useful to distinguish between 

motives that are inherently monetary and motives that are non-monetary. The monetary motives 

are derived from standard models of rational economic choice under uncertainty or models of 

behavioural choice under uncertainty. The non-monetary motives draw directly on insights 

from sociology and psychology and include personal norms or convictions, social norms and 

customs, and perceptions of reciprocity that amount to an implicit contract between the taxpayer 

and the government. 

This paper investigates the extent of self-reported tax evasion by individuals in Estonia and 

seeks to identify factors that help predict the incidence of tax evasion. The analysis uses a rich 

dataset of survey results for more than 3,700 respondents in Estonia in 2018, 2019 and 2020.  

A key feature of the dataset is its very large number of survey questions, which allows us to 

provide comprehensive analysis of the factors predicting tax evasion by individuals, including 

numerous factors that reflect their motivations outside of the narrow individualistic monetary 

domain.  

Empirical studies have found some fairly general results, though with substantial variation 

across countries and samples. A number of background variables such as the sector of 

employment, and employment status and income are found to be reliable predictors of the 

decision to evade taxation in many studies. There is generally only limited empirical support 

for the theory of rational individualist choice under uncertainty (Kirchler et al. 2010). The 

variables typifying this theory often explain only a little of the total variation and the 

coefficients may be economically or statistically insignificant.  

Variables that represent non-economic objectives such as personal norms and social norms 

are often found to be important for predicting tax evasion, but the evidence is somewhat 

piecemeal as data on these non-economic variables are often not available. Franzoni (2000) 

notes that many studies in the literature on tax evasion have focused on penalty rates and the 

probabilities of audits, while other factors, such as social and moral attitudes and institutional 

factors, have received less attention. Torgler & Schneider (2009) note that tax morale has been 

somewhat overlooked in the literature on tax evasion. We seek to address this gap in the 

literature by including a large number of variables that account for non-monetary motives for 

tax compliance. 
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This study addresses a number of issues that have received comparatively little attention in 

the empirical literature on the motives for tax evasion. First, our access to unusually detailed 

survey data allows us to map the main hypotheses or theories of tax evasion onto the questions 

in the survey, facilitating the empirical testing of the hypotheses. Second, the dimensionality 

problem that emerges from the large number of variables in the dataset is addressed using 

principal component regression and Bayesian Model Averaging, methodologies that are used 

infrequently in the empirical literature on tax evasion. Third, the relatively large numbers of 

observations allow us to deepen the analysis of the factors predicting tax evasion by splitting 

the sample across various covariates. Finally, the case of Estonia may be of interest in its own 

right given the size and role of the government in this post-transition country. 

Estonia is an interesting case. As a post-transition EU country, Estonia has experienced rapid 

structural change and fast economic growth, but studies nevertheless reveal relatively high and 

steady levels of tax evasion (Williams & Horodnic 2015, Meriküll & Staehr 2010, Kukk et al. 

2020). The country has a simple tax system with a flat income tax of 20 per cent and few 

deductibles, and a value added tax of 20 per cent with very few exceptions. Moreover, Estonia 

has from an early stage embraced internet-based government administration in order to improve 

accessibility to public services and reduce costs. This also applies to the tax administration, 

which relies on extensive third-party reporting. The transition reforms resulted in a liberal-

market model, which combines a small government and emphasis on individual initiative, 

aspects that may affect the assessment of various government measures.  

Previous studies have investigated the extent of tax evasion and income underreporting in 

Estonia or have assessed the relationship between tax evasion and one or a few variables. Kriz 

et al. (2008) find that the elderly and individuals with low income disproportionally engage in 

unreported work and conclude that unreported work may function as a coping mechanism for 

the disadvantaged. Meriküll & Staehr (2010) find that unreported employment depends on the 

sector, the firm size and employment trends, while the socio-demographic factors of the 

individuals are less important. Kukk & Staehr (2014) find that the underreporting of income by 

the self-employed is very common in Estonia. The study by Williams & Horodnic (2015) is the 

closest to our study since it includes tax morality in the investigation and finds that tax morality 

is an important predictor of whether individuals participate in the shadow economy. However, 

that study uses only one proxy for tax morality and computes the proxy from a relatively narrow 

set of survey questions.  

We use a survey on the willingness to pay taxes commissioned by the Estonian Tax and 

Customs Board (abbreviated EMTA from Eesti Maksu- ja Tolliamet) of the Estonian Ministry 

of Economic Affairs and Communications. We construct a dataset from all three rounds of the 

survey, which was run in 2018, 2019 and 2020. The respondents interviewed were asked to 

report the extent of their own tax compliance. The direct survey method has the disadvantage 

that the respondents may be reluctant to admit to tax evasion and so it may underestimate the 

true extent of tax evasion. The direct survey methods can nevertheless be useful when the aim 

is to identify factors that predict tax evasion (Williams & Schneider 2016).  

The rest of the paper is organised as follows. Section 2 provides a brief review of the 

literature considering the motives for tax evasion. Section 3 discusses the survey and the data 

used and runs a principal component analysis. Section 4 reports the results of the principal 

component regressions for the full sample and various subgroups. Section 5 provides the results 

of regressions when individual variables are used as covariates. Finally, Section 6 summarises 

the results. 
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2. Motives for tax evasion 
 

This section provides a brief discussion of factors that may affect the tax compliance decisions 

of individuals. Given the data used in the empirical sections, the focus is on self-reported tax 

evasion by individuals, while we leave out evasion by corporate entities. We discuss these 

different motives and then in Section 3 we match them to the questions in the EMTA survey. 

A number of recent studies have provided overviews of the plethora of motives for tax 

compliance, including Slemrod (2007, 2019), Kirchler et al. (2010), Hashimzade et al. (2013), 

Luttmer & Singhal (2014), Pickhardt & Prinz (2014), and Alm (2018).1 

Taxes paid by individuals include taxes on labour income and on purchases of goods and 

services, and also other taxes such as taxation on land and property holdings, interest income, 

capital gains and lottery prizes. The various motives that may affect tax behaviour are to an 

extent mutually intersecting and difficult to categorise unequivocally. Hashimzade et al. (2013) 

add this warning to their extensive survey (p. 963): “We have attempted a categorisation but it 

should be stressed that there are many overlaps between the different models”. 

The choice for individuals of whether to evade taxation is evidently circumscribed by the 

opportunities for evading it, and so the eventual choice will stem from the intersection between 

the possibility to evade tax and the desire of the individual to do so (Hashimzade et al. 2013; 

Ajzen 1991, 2011). It may be easier for self-employed individuals to evade taxes on income 

and purchases than it is for employed individuals, as the self-employed are often not bound by 

the requirements of third-party reporting, so evading various taxes may not require cooperation 

between two or more parties. Empirical studies typically find that the share of income from 

self-employment that is underreported is higher than the share of income from employment 

(Slemrod 2007, Kleven al. 2011). 

An individual who can evade taxation faces a choice that is much like any other choice. The 

choice may be motivated by monetary motives or by non-monetary motives, where non-

monetary motives signify that utility is affected even if there are no monetary implications for 

the individual. Such non-monetary motives may come from personal convictions, societal 

norms and customs, or a perception of an implicit contract between the taxpayer and the 

government.  

Allingham & Sandmo (1972) and Srinivasan (1973) published the first mathematical 

analysis of the individualistic choice under uncertainty, where the gains from evading tax or 

paying less tax are held up against the risk of being caught and then having to pay a fine. 

Yitzhaki (1974) extended the analysis by allowing for the risk preferences of the taxpayer, 

which may differ markedly across taxpayers and could be difficult to elicit in practice. These 

theories of rational individualistic choice focus entirely on the pecuniary or monetary 

consequences of tax evasion.  

The rational individualist choice models assume that the taxpayer knows all the relevant 

variables, including the probability distributions to random outcomes. The individualist 

                                                 
1 Earlier surveys include Roth et al. (1989), who provide an interdisciplinary perspective; Cowell (1990), who 

is theoretically oriented; Andreoni et al. (1998), who give a thorough discussion of key empirical results; and 

Slemrod & Yitzhaki (2002), who devote large sections to avoidance and administration. 
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taxpayer may however exhibit bounded rationality, for instance if information is difficult or 

costly to obtain. Examples of individualist conduct exposed to behavioural biases include 

framing, where the decisions of the taxpayer stem from the way information is presented 

(Kahneman & Tversky 1979, Robben et al. 1990, Roberts et al. 1994); inertial behaviour where 

the taxpayer repeats choices made earlier; or some cognitive heuristics and rule-of-thumb 

behaviour (Hashimzade et al. 2013).  

The theory of rational individualistic choice and the theory of behavioural individualistic 

choice share the feature that the motives reflect exclusively self-interested monetary concerns. 

The taxpayer may however be motivated by other considerations, so that tax evasion may cause 

disutility even in the absence of monetary or material consequences. Schmölders (1959) coined 

the term tax mentality to capture such motives, but the term tax morale may be equally 

informative (Kirschgässner 2011, Hashimzade et al. 2013, Luttmer & Singhal 2014). When 

discussing non-monetary motives for tax compliance, we find it helpful to distinguish between 

personal norms, social norms, and norms for relations with the government.  

Personal norms reflect individual intrinsic values or convictions that are on the whole 

independent of the values and behaviour of others. This could for instance be the belief that 

taxes should simply be paid irrespective of circumstances. It could also be a belief that an 

individual should always adhere strictly to government rules irrespective of the consequences. 

Such absolutist norms may rest on deep personal values so that defying these norms would 

cause considerable psychic disutility (Kirschgässner 2011, McGee et al. 2008). 

Social norms are norms that are generally expected in society, and they are in large part 

formed by the customs or habits that prevail in the society. The individual may adhere to these 

norms as they perceive that this is expected by their peer or reference group. Such second-order 

beliefs are often, but not always, paired with expectations of stigmatisation or loss of reputation 

if the individual does not adhere to the norms (Bicchieri 2005). The reference group may be a 

narrow group of people who are important to the individual, or it may be a wider contingent of 

people. 

A perception of reciprocity, or the presence of an implicit contract between the taxpayer and 

the government, may also guide the choice of the taxpayer (Vogel 1974). The taxpayer may 

consider taxation to be a fair or reasonable contribution for services received from the 

government, and this increases the incentive to pay taxes (Kirschgässner 2011, Schnellenbach 

2010). The taxpayer might justify tax evasion for themselves because of their low level of 

satisfaction with public services or their distrust in government (Kirchler 2007, ch. 3). The 

argument of reciprocity is dependent not only on the services or transfers provided by the 

government, but arguably also on taxpayers seeing distribution of the tax burden as fair and 

equitable (Vihanto 2003; Webley et al. 1991, Ch. 3).  

Figure 1 provides a diagrammatic representation of the various motives for tax compliance 

discussed in this section. Group A is a separate group depicting the possibility or ease of tax 

evasion. The rest of the motives are divided between narrow monetary motives and more 

diverse non-monetary motives. Group B contains the rational individualist choice that is often 

formalised by the model of expected utility maximisation. Group C represents the behavioural 

individualistic choice that may arise from decision-making under uncertainty and a lack of 

information.  
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Figure 1. Monetary and non-monetary 

motives for tax compliance 

Source: See discussion in the text. 

 

Among the non-monetary motives, group (D) captures conduct stemming from personal or 

individual norms and convictions. Group (E) contains the motives that arise from the perception 

of the expectations of others that are of importance to the individual. Finally, group (F) depicts 

motives stemming from the assessment of government actions, including the fairness of 

taxation and the availability of public provisions.2 

 

 

 

3. Dataset and variables 
 

3.1 EMTA survey 

 

We use a dataset commissioned by the Tax and Customs Board of the Estonian Ministry of 

Economic Affairs and Communications that contains the results of three surveys on how willing 

people are to pay taxes. The surveys were run in August 2018 and in August–September 2019 

and 2020; see EMTA (2018, 2019, 2020) for detailed information on the surveys. The aim of 

the EMTA survey is to map the opinions of Estonian residents on the Estonian tax system, on 

tax evasion and on the Tax and Customs Board. The respondents were made aware that the 

survey was commissioned by EMTA. 

The target population of the survey consists of Estonian permanent residents aged 15–74, 

around 980,000 individuals. The sample for the survey is compiled by the randomised quota 

sampling method and it covers 1317 residents in 2018, 1200 residents in 2019 and 1200 

residents in 2020. The survey data are weighted according to the distribution of the population 

by sex, age, nationality, place of residence and education, and so the results can be generalised 

to the whole population. 

                                                 
2 The non-monetary motives for tax compliance presented in Figure 1 match closely those in a typology of 

taxpayers provided in Torgler (2003a). The honest taxpayer mainly has motives from group D, the social taxpayer 

has motives from group E, and the intrinsic taxpayer has motives from group F.  
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The survey is conducted using a combination of a web survey and a telephone survey. Given 

the sensitivity of the research topic and the risk that respondents will want to create a positive 

impression and so respond in a socially desirable way by concealing their true beliefs, most of 

the data were collected using the Computer Assisted Web Interviewing (CAWI) method, which 

allows the greatest perceived anonymity. To achieve representativeness and interview 

respondents who are hard to reach on the internet, such as younger people and the elderly who 

are less likely to use email, the method of Computer Assisted Telephone Interviewing (CATI) 

was used. 

A total of 964 web interviews and 353 telephone interviews were conducted in 2018, which 

corresponds to 69 per cent and 31 per cent of the sample. In both 2019 and 2020, these shares 

were 70 per cent and 30 per cent. The same questionnaire was used in both CATI and CAWI 

and the questions could be answered in either Estonian or Russian at the preference of the 

respondent. It took on average 14 minutes to answer the questionnaire in 2018 and around 12 

minutes in 2019 and 2020. 

The survey questions and the structure of the questionnaire in 2019 and 2020 were mostly 

the same as those in 2018, though some additional questions were introduced. A major 

difference in the survey design was that the order of responses was reversed. In 2018, the order 

of the responses to the key questions was “Totally disagree”, “Somewhat disagree”, “Somewhat 

agree” and “Totally agree”, while in 2019 and 2020 the responses were ordered from “Totally 

agree” to “Totally disagree”. The fifth option was “Cannot say” in all the three years. 
 

 

3.2 Variables 

 

We use virtually all the data that are available in the EMTA dataset for our empirical analysis.3 

The variables include the tax compliance of the respondent and a large number of other 

variables that we use as covariates in the estimations. There are in total 17 variables, and they 

mainly depict the assessments or opinions of the respondents about issues relating to paying 

taxes; it is these assessment variables that are of key interest to this study. Another set of 

variables depicts the socio-demographic situation of the respondent, and these variables will 

function as control variables in the estimations in Sections 4 and 5. Table 1 shows the definition 

of the tax compliance variable and the assessment variables.  

 

 

                                                 
3 We have not used a few questions for which we could not establish a clear interpretation, including some 

where respondents were asked about the behaviour of imaginary people. We have also omitted questions where 

respondents were asked about the work of the Estonian Tax and Customs Board, partly because the number of 

variables was already very large but also because these questions were very specific and administrative in nature.  
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Table 1. Definition of tax compliance and assessment variables 

 Variable Statement 

 Compliance I always pay all taxes 

A1 Ease of evasion It is easy to avoid paying taxes 

B1 Probability of audit If someone does not declare their revenues, it is likely that EMTA will 

contact them 

B2 Probability of punishment If someone does not declare their revenues, it is likely that EMTA will 

punish them 

C1 Knowledge of tax system My knowledge of the Estonian tax system is good 

C2 Knowledge of paying taxes I know how to pay taxes 

D1 Important obligation Paying taxes is an important obligation for me as a citizen 

D2 Feeling bad if evade I would feel bad if I did not pay my taxes 

D3 Disapprove shadow work People should not work in the shadow economy 

D4 Disapprove shadow purchases I do not approve if people buy goods cash-in-hand (without receipt) 

E1 Normative expectations Most of the people important to me believe that it is important that I pay 

my taxes 

E2 Loss of respect People important to me will not respect me if I do not pay my taxes 

correctly 

E3 Empirical expectations Most of the people important to me declare their taxes correctly 

E4 General tax compliance Most people declare and pay their taxes correctly 

F1 Fairness of punishment The punishments that EMTA applies are fair 

F2 Fairness of tax system The Estonian tax system is fair  

 

F3 Satisfaction with public services I am satisfied with the public services in Estonia that I get for the taxes I 

pay 

F4 Trust in government  I trust the Estonian government 

Note: The letter in the first column corresponds to the groups A-F presented in Figure 1. 

 

The variable used as the dependent variable is the reported tax compliance. It is derived from 

the statement inquiry “I always pay all my taxes (e.g. from my salary, additional revenues etc.) 

correctly”. From five response options we generate the binary variable ‘Compliance’, where 1 

indicates those who totally agree with the statement (66.3 per cent), and 0 refers to all other 

answers, including the answer “Cannot say” (3.6 per cent).4 

There are in total 17 assessment variables, which represent the answers to questions on the 

views or subjective evaluations of the respondent. We have sought to map the assessment 

variables onto the six groups of attitudes and beliefs discussed in Section 2 and summarised in 

Figure 1. Empirical studies of tax evasion are to some degree affected by the challenges of 

mapping the available observables onto the theoretical concepts. The problem should be 

                                                 
4 One limitation of the data is arguably that the question about tax compliance is fairly vague, not specifying 

precisely which particular taxes that are considered. We have been informed by the Estonian Tax and Customs 

Board that the intention was to ask question about all types of taxes paid by individuals, but it is uncertain how the 

question was interpreted by the respondents.  
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relatively small in our study since the database of the EMTA survey is very detailed and 

contains many variables that may cover multiple theories. 

The assessment variables of the EMTA survey can be mapped onto the theories discussed in 

Section 2. We have placed the variable ‘Ease of evasion’ as the only one in group A. The 

‘Probability of audit’ and the ‘Probability of punishment’ are placed in group B as they relate 

mainly to the rational individualist choice of whether to evade tax. The variables ‘Knowledge 

of the tax system’ and ‘Knowledge of tax payments’ are in group C as uncertainty resulting 

from a lack of knowledge may complicate decision-making and induce behavioural biases at 

the individual level. 

A number of variables such as ‘Important obligation’ have been placed in group D as they 

all allude to intrinsic personal preferences that do not strictly follow from monetary or economic 

objectives. We consign various variables including ‘Normative expectations’ to group E, as 

they capture how the respondent assesses norms and customs in their peer group or in society 

at large. Finally, we place the variables like ‘Fairness of punishment’ in group F as they reflect 

the respondent’s view of government policies.  

We turn next to the answers given by the respondents to the EMTA surveys. The respondents 

were asked to agree or disagree with the statements listed in Table 1 using a four-grade Likert 

scale with the response options “Totally disagree”, “Somewhat disagree”, “Somewhat agree”, 

and “Totally agree”, with “Cannot say” as the fifth option. The detailed distribution of the 

answers of the respondents is shown in Table I.1 in Appendix I.  

When a Likert scale is used, the main choice is between an ordinal and a cardinal scale type, 

and studies most commonly use the cardinal interpretation of Likert scales (Göb et al. 2007). 

To facilitate the presentation and interpretation of the results we follow the lead and treat the 

assessment variables as cardinal variables. We code the responses from –2 to +2 where the 

value –2 corresponds to the response “Totally disagree”, –1 to “Somewhat disagree”, 1 to 

“Somewhat agree”, and 2 to “Totally agree”. Note however that there is no neutral answer 

option such as neither disagree or agree, but there is the option of replying “Cannot say”. 

The answer “Cannot say” is not straightforward to interpret, but the option might be chosen 

if the respondent places broadly equal weights on the four other answer options or if the 

respondent would have liked to give a neutral answer when this option is not available. In this 

case it may be reasonable to interpret “Cannot say” as a neutral answer; see for instance Johns 

(2005), and Chyung et al. (2017). Likert (1932) also finds that a neutral midpoint may indicate 

that the respondent does not have clear views on the question asked. We follow this line of 

reasoning, which here means that the answer “Cannot say” is coded as 0. 
 

 

3.3 Summary statistics 

 

Table 1 shows the summary statistics for the assessment variables when sample weights are 

used. The table reports the mean and standard deviation for the full sample of respondents and 

for the two subsets of respondents that report full tax compliance and less than full compliance.  
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Table 2. Summary statistics for the compliance variable and the assessment variables 

  (2.1) (2.2) (2.3) (2.4) (2.5) (2.6) 

  Full sample Comp. = 1 Comp. = 0   

   Mean St. dev. Mean Mean Diff. t-stat. 

 Compliance 0.65 0.48 1.00 0.00 .. .. 

A1 Ease of evasion –0.48 1.04 –0.53 –0.38 –0.15 3.83 

B1 Probability of audit 0.63 1.12 0.77 0.37 0.41 –9.18 

B2 Probability of punishment 0.50 1.11 0.60 0.30 0.30 –6.76 

C1 Knowledge of tax system 0.20 1.19 0.33 –0.04 0.37 –8.04 

C2 Knowledge of paying taxes 1.07 1.05 1.27 0.68 0.59 –13.19 

D1 Important obligation 1.37 0.87 1.57 1.00 0.57 –15.06 

D2 Feeling bad if evade 0.84 1.27 1.15 0.25 0.91 –18.03 

D3 Disapprove shadow work 0.80 1.26 1.08 0.27 0.82 –16.28 

D4 Disapprove shadow purchases 0.61 1.31 0.88 0.08 0.80 –15.30 

E1 Normative expectations 0.85 1.06 1.09 0.41 0.68 –16.19 

E2 Loss of respect 0.17 1.24 0.40 –0.27 0.67 –14.30 

E3 Empirical expectations 1.20 0.87 1.40 0.82 0.59 –16.71 

E4 General tax compliance 0.81 0.95 0.94 0.57 0.37 –10.28 

F1 Fairness of punishment 0.26 0.98 0.39 0.01 0.37 –9.62 

F2 Fairness of tax system –0.06 1.21 0.02 –0.22 0.25 –5.18 

F3 Satisfaction with public services 0.50 1.06 0.57 0.38 0.19 –4.27 

F4  Trust in government  –0.09 1.24 –0.02 –0.23 –0.21 –4.08 

Note: ‘Compliance’ (abbreviated Comp.) is a binary variable; all other variables are coded with values within [–2, –1, 

0, 1, 2]. All statistics are computed using survey weights. Columns (2.3) and (2.4) show the means when ‘Compliance’ 

equals 1 and 0 respectively. The difference between the two means is statistically significant at the 1% level for all the 

variables. 

 

Around 65 per cent of the respondents in the EMTA survey declare that they are in 

compliance, meaning that they agree fully with the statement that they always pay all their tax 

obligations correctly. This share of compliance is somewhat lower than the finding in other 

surveys, probably because of the wide scope of the variable and the different methodologies 

used to collect data. The data for most of the respondents in the EMTA survey were collected 

using computer assisted methods and the respondents may report less compliance given the 

perceived anonymity of this method.  

The Eurobarometer of the European Commission publishes the results of regular surveys on 

various forms of undeclared activities in each EU country. The survey carried out in 2019 and 

published in European Commission (2020) overlaps narrowly with the time sample of the 

EMTA survey. In total 92 per cent of the interviewees in Estonia responded that they had not 

carried out undeclared work over the past year, while 80 per cent responded that they had not 

bought goods or services that included undeclared work. Both of these responses were 

somewhat below the EU averages, but the compliance shares are above those in the EMTA 

survey. The proportion of self-reported compliance in European Commission (2020) is 

relatively high and could be subject to upward biases given that all of the interviews in this 

survey were conducted face-to-face.  

The Estonian Institute of Economic Research (EKI) produces a survey each year on 

purchases of untaxed tobacco and alcohol and receipt of undeclared wages or unreported labour 



 13 

income. In 2019, 8 per cent of the respondents stated that they had received undeclared wages 

the previous year (EKI 2020). However, 29 per cent of the respondents answered that they knew 

someone who had received such wages. The findings in the EMTA survey are not necessarily 

inconsistent with those in the EKI survey given that non-compliance in the EMTA survey refers 

to all forms of non-compliance and not only undeclared wages, and given that the data in the 

EMTA survey are mainly collected using computer assisted interviews. 

Table 2 shows that the means vary substantially across the assessment variables. The mean 

of ‘Ease of evasion’ is –0.48, suggesting that the respondents generally do not find it easy to 

evade taxation. The mean is above 1 for ‘Knowledge of paying taxes’, for ‘Important 

obligation’ and for ‘Empirical expectations’. The respondents report on average that they have 

good knowledge of how to pay their taxes, while their knowledge of the tax system is 

pronounced. It is noticeable that whereas the mean score for ‘Satisfaction with public services’ 

is relatively high, this is not the case for ‘Fairness of the tax system’ and ‘Trust in government’.  

The differences between the means for the respondents who are in full compliance and those 

who are not are in general relatively large in numerical terms and statistically significant for all 

of the variables. This suggests that there are substantial differences between the assessments of 

respondents who are fully compliant and those of respondents who are not.  

The control variables are mainly socio-demographic variables such as age, gender, 

nationality, place of residence, occupation, managerial position, education level, number of 

family members, personal income, and assessment of the economic situation of the respondent. 

The control variables also include dummy variables indicating the interview method and the 

year of the survey. Summary statistics for the control variables are given in Table I.2 in 

Appendix I.  

The large number of assessment variables provides detailed information but also presents an 

issue of dimensionality as the variables are correlated and in some cases represent replies to 

quite similar questions. We address the dimensionality issue in two ways. In Section 4 we 

compute principal components to shed light on the clustering of the assessment variables and 

then include the principal components as covariates in logit estimations. In Section 5 we run 

estimations with the individual variables, but apply Bayesian Model Averaging to zoom in on 

the specific assessment variables that are of greatest importance. 

 

 

4. Principal component regression  
 

4.1 Principal components 

 

Principal component analysis can be used to expound the structure of data and as a means of 

shrinkage, where a small number of principal components reproduce most of the variation in 

the individual assessment variables. The principal components are affine functions of the 

individual variables and the weights or factor loadings ensure that the resulting principal 

components are orthogonal. The principal components analysis may be followed by an 

orthogonal varimax rotation, which results in either large or small loading for all of the 

individual variables and thereby facilitates the interpretation of the principal components 

(Wenzel 2004).  
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We run principal component analysis on the 17 assessment variables in the EMTA dataset. 

The analysis shows that around two-thirds of the variation in the individual variables can be 

explained by the first six principal components.5 Moreover, these six principal components 

have relatively straightforward interpretations after the varimax rotation. We will focus on the 

results with these six principal components. Table 3 shows the factor loadings of the 17 

assessment variables for the first six principal components after the varimax rotation.  

 

 

Table 3: Loadings of the principal components after orthogonal varimax rotation 

  Assessment variable PC1 PC2 PC3 PC4 PC5 PC6 

A1 Ease of evasion –0.012 0.009 –0.011 0.006 –0.003 0.967 

B1 Probability of audit –0.004 0.010 0.056 0.638 0.012 –0.004 

B2 Probability of punishment –0.017 –0.032 –0.040 0.715 0.002 0.019 

C1 Knowledge of tax system –0.017 –0.005 –0.030 –0.002 0.723 –0.017 

C2 Knowledge of paying taxes 0.020 –0.004 0.042 0.015 0.676 0.012 

D1 Important obligation 0.297 0.148 0.060 –0.073 0.096 0.038 

D2 Feeling bad if evade 0.420 0.026 0.051 –0.006 –0.004 0.045 

D3 Disapprove shadow work 0.513 0.007 –0.079 –0.064 0.023 –0.064 

D4 Disapprove shadow purchases 0.512 –0.037 –0.112 0.015 –0.017 –0.062 

E1 Normative expectations 0.226 –0.067 0.421 0.022 –0.023 0.100 

E2 Loss of respect 0.325 –0.082 0.213 0.069 –0.080 0.024 

E3 Empirical expectations 0.010 –0.046 0.626 –0.017 0.030 0.057 

E4 General tax compliance –0.165 0.109 0.581 0.006 –0.016 –0.173 

F1 Fairness of punishment 0.107 0.334 –0.045 0.222 –0.003 –0.034 

F2 Fairness of tax system 0.069 0.499 –0.064 0.065 –0.003 –0.026 

F3 Satisfaction with public services –0.094 0.555 0.094 –0.109 0.026 0.088 

F4  Trust in government  0.005 0.530 –0.017 –0.023 –0.050 –0.020 

Note: Factor loadings above 0.2 are indicated in bold. 

 

It is noticeable that the six components overlap in many respects with the motives for tax 

compliance discussed in Section 2 and illustrated in Figure 1. Principal component PC1 has 

high loadings for the variables associated with personal norms and expectations for behaviour 

of the peer group. Principal component PC2 has high loading for variables reflecting reciprocity 

towards the government. Principal component PC3 has high loadings for social norms and 

customs. It may be noted that both PC1 and PC3 have high loadings for the variables that we 

have labelled ‘Normative expectations’ (E1) and ‘Loss of respect’ (E2).  

Principal component PC4 captures mainly the two variables associated with the traditional 

expected utility framework, which is the probability of an audit (B1) and the probability of 

punishment (B2). PC5 has high loadings for the two variables that depict the respondent’s 

knowledge of the tax system and of paying taxes. Finally, PC6 is virtually identical to one 

individual variable, the ease of evasion (A1).  

                                                 
5 The fifth principal component has an eigenvalue of 1.062 while the sixth principal component has an 

eigenvalue of 0.937. The latter result suggests that the sixth principal component accounts for more or less the 

same variability as a single variable. 
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Table 4 lists the six principal components and the short category labels that we attach to 

them. The table also shows the proportion and the cumulative proportion of the variation in the 

17 individual assessment variables that are explained by each of the six principal components. 

Finally, the table also provides some summary statistics that will prove convenient when the 

results of the principal component estimation in Section 4 are to be interpreted.  

 

 

Table 4: Rotated principal components 

Component Category Proportion 

explained 

Cumulative 

proportion 

explained 

St. dev. Min. Max 

PC1 Personal norms 0.175 0.175 1.726 –5.779 3.037 

PC2 Reciprocity 0.111 0.287 1.375 –4.271 3.385 

PC3 Social norms  0.110 0.396 1.366 –5.794 2.826 

PC4 Rational choice 0.097 0.493 1.283 –3.926 2.717 

PC5 Knowledge 0.086 0.579 1.206 –3.782 2.082 

PC6 Ease of evasion 0.060 0.639 1.008 –2.191 3.197 

 

The rotated principal components exhibit substantial variability. The span from minimum to 

maximum of the principal components is larger than that for the individual variables, as it 

ranges from almost 9 for PC1 to a little over 5 for PC6. The standard deviation of the principal 

components varies from a maximum of around 1.7 for PC1 to a minimum of around 1.0 for 

PC6. 
 

 

4.2 Full sample 

 

In this subsection we model the relation between the binary tax compliance variable and the 

economic and non-economic assessment variables in the EMTA survey. The dependent 

variable is the binary variable ‘Compliance’, while the covariates comprise the principal 

components PC1-PC6 computed in Subsection 4.1 along with numerous control variables that 

mainly reflect socio-demographic conditions. Wenzel (2005) also creates factors of a large 

number of covariates and uses the factors in regression analyses.6  

The model is estimated with the logit estimator as the dependent variable is binary.7 We do 

not report the coefficients, but instead compute and report the marginal effects evaluated at the 

means of all the covariates. We use sample weights in all the estimations. As a measure of the 

goodness of fit of the models, we report the area under the receiver operating characteristic 

curve. The ROC curve plots the cumulative distribution function of the true positive rate against 

                                                 
6 Agarwal et al. (2021) show that principal regression analysis provides results that are robust to various sources 

of errors and measurement issues in the individual variables.  
7 We use the logit model as we treat the dependent variable as binary. We experimented with an ordered logit 

model using all five answer categories for the statement “I always pay my taxes”. However, out of the one third 

of the respondents who did not answer “Totally agree”, 26 per cent chose the option “Somewhat agree”, while 

each of other answer categories received support from less than 5 per cent of the respondents. The very low number 

of observations in the last three answer categories made it infeasible to use the ordered logit model. 
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the cumulative distribution function of the false-negative rate.8 An area under the ROC curve 

equal to 0.5 would indicate that the predictions of the model are not better than a random coin 

toss, while value of 1.0 would correspond to the perfect prediction. Hosmer & Lemeshow 

(2000) state that a model with a very good fit would have a value of 0.8 or higher for this 

indicator.  

The estimations are cross-sectional and given the features of the dataset any causal inter-

pretation of the results may be challenging. One key challenge is that there may be reverse 

causality. It may for instance be possible that the respondents may bring their norms and beliefs 

into line with their actual tax behaviour “to justify or rationalise it or reduce cognitive 

inconsistency” (Wenzel 2005, pp. 503–504). 

As a first and preliminary step we estimate a parsimonious model with only the socio-

demographic control variables. The intention here is to assess how reasonable the results from 

the EMTA dataset are and how broadly they are aligned with those in previous studies for 

Estonia and other countries with similar backgrounds and income levels. Column (II1.1) in 

Appendix II presents the marginal effects of the control variables when only these are included.  

The interview method seems to be of some importance; respondents report much higher 

compliance when the interview is over the telephone than they do when the interview is web-

based. Compliance increases with age and seems to be particularly low among the youngest age 

group 15–24. Women exhibit higher compliance than men do. The self-employed report lower 

tax compliance than the employed and the inactive do; this is in line with several studies that 

show there to be substantial underreporting of income by the self-employed in Estonia (Kukk 

& Staehr 2014, Kukk et al. 2020). Individuals with high income exhibit higher tax compliance 

than other income groups, while respondents who state that their household is faring badly 

economically exhibit lower tax compliance. These results are consistent with earlier studies for 

Estonia, which have shown that tax evasion is to an extent a coping mechanism for the 

disadvantaged (Kriz et al. 2008, Meriküll & Staehr 2010). We conclude that the results of the 

simple logit estimation with only the socio-demographic control variables are reasonable and 

broadly consistent with the findings in earlier studies of tax evasion in Estonia and elsewhere 

(Slemrod 2007, Pickhardt & Prinz 2014, Alm 2018). 

We proceed by adding the principal components PC1-PC6 to the model with the control 

variables. Table 5 shows the marginal effects of the principal components evaluated at the 

means of all of the covariates; the marginal effects of the control variables are relegated to Table 

II.1 in Appendix II. The baseline specification comprises the six principal components and all 

of the control variables. The marginal effects of the principal components are shown in Column 

(5.1) in Table 5, while the marginal effects of the control variables are provided in Column 

(II.1.2) in Table II.1.  

 

                                                 
8 Another common indicator of goodness of fit for a logit model is pseudo R2. However, when survey weights 

are used, this measure is not appropriate as the linearised variance estimator used to calculate robust standard 

errors allows for dependence in observations. We use pseudo R2 on the unweighted sample in Appendix IV to 

apply Shapley decomposition. 
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Table 5. Logit models of tax compliance with principal components 

 (5.1) (5.2) (5.3) 

  Baseline (all controls) No controls Exogenous controls 

PC1 (personal norms) 5.631*** 6.579*** 5.821*** 

 (10.293) (12.623) (10.641) 

PC2 (reciprocity) –1.346** –2.273*** –1.466** 

 (–2.114) (–3.502) (–2.286) 

PC3 (social norms) 6.015*** 5.852*** 6.237*** 

 (9.277) (9.008) (9.698) 

PC4 (expected utility)  0.876 0.909 0.517 

 (1.333) (1.366) (0.781) 

PC5 (knowledge) 3.874*** 4.370*** 4.034*** 

 (5.875) (6.638) (6.176) 

PC6 (ease of evasion) –0.539 –0.763 –0.593 

 (–0.649) (–0.905) (–0.699) 

Observations 3717 3717 3717 

Area under ROC curve 0.803 0.788 0.795 

Notes: Logit estimations with ‘Compliance’ as the dependent variable. Marginal effects are reported in %-points.  

t-statistics computed from robust standard errors are shown in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. 

 

Principal component PC1, which covers personal norms and convictions, has substantial 

predictive power. The marginal effect of 5.631 implies that a rise of one standard deviation in 

PC1 is associated with the probability of tax compliance being 9.719 percentage points higher. 

The marginal effect of principal component PC2 is negative but relatively small in numerical 

terms and only statistically significant at the 5 per cent level. The negative and small coefficient 

is not consistent with theories that suggest that perception of reciprocity and trust towards the 

government is associated with higher compliance. We will consider the particularities and 

robustness of this arguably surprising result in more detail in Section 5.  

Principal component PC3 is a proxy of the social norms and customs of the survey 

respondents. The marginal effect evaluated at the means is 6.015 and this means that an increase 

in PC3 of one standard deviation predicts an increase in compliance by 8.216 percentage points. 

The substantial effect is a clear sign of the importance of the behaviour of the peer group and 

the perceived expectations of the peer group. In contrast to this result, principal component 

PC4, which has large loadings for the variables of the standard model of expected utility 

maximisation, does not seem related to the self-reported tax compliance. As is consistent with 

the theory, the marginal effect is positive, but the size is small and it is statistically insignificant 

even at the 10 per cent level.  

Principal component PC5 has large loadings for knowledge of the tax system and of how to 

pay taxes. The marginal effect of PC5 is positive, moderate in size, and statistically significant. 

The interpretation of this finding is arguably complicated by the consideration that a survey 

respondent could strictly speaking not know whether or not they are evading taxes if they do 

not know the tax system or how to pay taxes. The positive sign of the knowledge variable is 

however in line with studies in the literature; see for example Niemirowski et al. (2002), who 

find that better knowledge of the tax system is correlated with a more positive attitude towards 

compliance. 
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Principal component PC6 is large if the assessment of the respondent is that it is easy to 

evade taxation. The marginal effect is negative, as would be expected, but it is small and very 

imprecisely estimated. Perhaps surprisingly there does not seem to be a link between how easy 

the respondents think it is to evade taxes and their self-reported tax compliance.  

Column (5.2) shows the results when the six principal components enter the logit model 

without any control variables. This exercise is meant to shed light on the importance of the 

correlation between the assessment variables and the control variables. The assessments of the 

respondents towards norms and beliefs could be correlated with gender, age, education, income 

level or other control variables. The results in Column (5.2) are however very close to those in 

Column (5.1), where all the control variables are included, and so possible correlation between 

the control variables and the assessment variables does not seem important.  

As yet another robustness test, we include only those control variables that may be regarded 

as truly exogenous, these being the age group, gender and nationality of the respondent, and the 

dummies for the survey year and the data collection method. The results for the principal 

components are shown in Column (5.3), while the results for the control variables are in Column 

(II.1.3) in Appendix II. The marginal effects of the principal components are very close to those 

in the baseline specification in Column (5.1), where all the control variables are included.9  

The models in Table 5 generally provide precise predictions of the compliance behaviour 

of the respondents. The area under the ROC curve is 0.803 for the baseline model and a little 

less for the specifications which exclude all or some of the control variables, results which 

imply excellent fits of the estimated models (Hosmer & Lemeshow 2000). 
 

 

4.3 Heterogeneity 

 

The results of the baseline estimations in the previous section are robust to a number of 

specification changes, including the removal of all or some of the control variables. This section 

takes this analysis further by splitting the dataset into various subsamples. These exercises 

essentially take advantage of the large number of observations in the EMTA database. The aim 

of the splits is twofold as they serve as robustness checks and as a means for uncovering 

heterogeneity across the sample.  

We split the full sample into a subsample based on gender, age groups, employment status, 

education levels and income levels. The survey responses differ across these segments of the 

population, and so it is of interest to ascertain whether these differences also emerge when the 

linkages between various opinions and tax compliance are analysed.  

Table 6 shows the results when the sample is split across genders and across age groups; the 

results for the control variables are not reported. The finding for the split between women and 

men in Columns (6.1) and (6.2) is that the differences in the estimated marginal effects between 

the two genders are generally small, and this is apparent for the two principal components that 

reflect individual and social norms. A minor difference arises in the marginal effects of 

principal component PC5, as the relationship between knowledge about tax and tax compliance 

                                                 
9 The limited importance of the control variables is confirmed by the finding that the area under the ROC curve 

only changes a little from the baseline model with all the controls to the model with no or only a few control 

variables. 
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appears to be less strong for women than for men, though the difference is not significant in 

statistical terms.  

 

 

Table 6. Logit model of tax compliance with principal components, gender and age groups 

 (6.1) (6.2) (6.3) (6.4) 

 Women Men Age ≤ 44 Age ≥ 45 

PC1 (personal norms) 5.288*** 5.790*** 5.558*** 5.919*** 

 (6.792) (7.504) (7.187) (7.920) 

PC2 (reciprocity) –1.647* –1.109 –2.660*** –0.157 

 (–1.835) (–1.227) (–2.741) (–0.196) 

PC3 (social norms) 5.610*** 6.359*** 6.629*** 5.052*** 

 (6.507) (6.593) (7.082) (5.890) 

PC4 (expected utility)  1.237 0.671 –0.103 1.702** 

 (1.367) (0.710) (–0.104) (2.106) 

PC5 (knowledge) 3.038*** 4.778*** 5.904*** 1.505* 

 (3.428) (4.900) (6.309) (1.695) 

PC6 (ease of evasion) –1.423 0.243 –0.571 –0.624 

 (–1.320) (0.193) (–0.449) (–0.638) 

Observations 1887 1830 1812 1905 

Area under ROC curve 0.800 0.808 0.805 0.804 

Notes: Logit estimations with ‘Compliance’ as the dependent variable. Marginal effects are reported in %-points.  

t-statistics computed from robust standard errors are shown in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. 

 

There are some differences between the group aged 44 or below and the group aged 45 or 

above. This is the case for the marginal effect of principal component PC2, which is negative 

and statistically significant at the 1 per cent level for the younger group, while it is numerically 

very small and statistically insignificant for the older group. The negative effect estimated for 

the full sample would thus appear to stem mainly from the younger group of survey 

respondents. One may speculate that these differences may be explained by the inflated 

expectations of the younger respondents, who consequently have more negative attitudes about 

the services provided by the government than older respondents do. 

Principal component PC4 appears unimportant for the younger group, while the marginal 

effect of PC4 is positive and statistically significant at the 5 per cent level for the older group. 

The threat of auditing and punishment seems to be important for the older respondents, but not 

for the younger ones. Finally, principal component PC5, which reflects the knowledge about 

the tax system and the payment of taxes, appears to be of greater importance for the younger 

respondents than for the older ones, perhaps because of the different length of experience of 

filing and paying taxes of the two groups.  

Studies for Estonia have, as previously discussed, found that the extent of income 

underreporting by the self-employed is larger than it is for the employed (Kukk & Staehr 2014, 

Kukk et al. 2020). Studies from other countries have similarly shown that the extent of tax 

evasion varies substantially depending on the employment status of the individual, possibly 

because the opportunities for evading taxes differ (Williams 2004, Slemrod 2007). Columns 

(7.1) to (7.3) in Table 7 show the results for the self-employed, the employed and the inactive 



 20 

separately. It should be noted that there are only 337 self-employed people, and the marginal 

effects are therefore not precisely estimated in this subsample.  

 

 

Table 7. Logit model of compliance, employment status and education level 

 (7.1) (7.2) (7.3) (7.4) (7.5) 

 Self-employed Employed Inactive Lower 

education 

Higher 

education 

PC1 (personal norms) 7.262*** 4.808*** 6.884*** 5.654*** 5.633*** 

 (4.256) (6.861) (7.290) (8.266) (6.857) 

PC2 (reciprocity) –2.170 –1.052 –2.296** –1.097 –2.301** 

 (–1.026) (–1.279) (–2.098) (–1.377) (–2.310) 

PC3 (social norms) 4.649** 6.704*** 4.440*** 5.942*** 6.520*** 

 (2.508) (8.653) (3.637) (7.357) (6.496) 

PC4 (expected utility)  2.974 0.269 2.041* 0.725 1.292 

 (1.365) (0.321) (1.784) (0.882) (1.298) 

PC5 (knowledge) 1.225 3.458*** 4.872*** 4.102*** 2.916*** 

 (0.482) (4.025) (4.552) (5.021) (2.737) 

PC6 (ease of evasion) –1.158 –1.020 0.198 –0.641 –0.208 

 (–0.515) (–0.957) (0.137) (–0.622) (–0.165) 

Observations 337 2279 1101 2276 1441 

Area under ROC curve 0.831 0.796 0.838 0.808 0.778 

Notes: Logit estimations with ‘Compliance’ as the dependent variable. Marginal effects are reported in %-points.  

t-statistics computed from robust standard errors are shown in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. 

 

The overall impression is that the marginal effects computed are relatively similar across the 

three subsamples. An interesting finding is that the marginal effect of PC5 is small and 

statistically insignificant for the self-employed, while it is relatively large and significant for 

the employed and the inactive. Knowledge of the tax system and of tax payment does not go 

hand in hand with higher self-reported tax compliance for the self-employed.  

Principal component PC4 captures the standard economic motivations for tax compliance 

such as auditing and punishment. Although it is statistically insignificant, the relatively large 

and positive marginal effect of PC4 for the self-employed is noticeable, perhaps indicating that 

the standard instruments of tax compliance are particular effective for the self-employed.  

Another interesting finding is that the marginal effect of principal component PC2 is only 

statistically significant for the inactive. This could be seen as surprising given that the group of 

the inactive would typically be pensioners, students and others receiving support from the 

government, but this support does not appear to generate higher tax compliance among the 

inactive.  

Columns (7.4) and (7.5) show the results when the EMTA dataset is split into respondents 

with lower education, defined as respondents with primary and secondary education, and 

respondents with higher education, defined as respondents with tertiary education. The 

congruity between the results for the two subsamples is also noticeable in this case. One minor 

difference is that whereas PC2, which reflects reciprocity towards the government, is 
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statistically significant for those with higher education, this is not the case for those with lower 

education.  

The final sample split affects the income categories, and the results are reported in Table 

III.1 in Appendix III. As before, the results are very similar across the different subsamples. 

One partial exception is that the marginal effect of PC4 is positive, large and statistically 

significant at the 5 per cent level for respondents earning 500 euros or less per month, while it 

is small and statistically insignificant for the other income groups. The respondents earning 

801–1200 euros per month have income just below the average salary in Estonia for the years 

2018–2020. Knowledge of the tax system and of tax payments seems less important for this 

group than it is for other groups, while the ease of evasion may be more important. These results 

should of course be seen in light of the relatively small sample sizes. 
 

 

4.4 Discussion of results 

 

The regression analysis in this section uses six principal components, most of which overlap 

with the main theories of tax compliance, including monetary and non-monetary motives. The 

results for the six principal components differ only a little depending on whether or not socio-

demographic control variables are included in the regressions. This means that there are 

important predictors of tax evasion besides the socio-demographic characteristics of the survey 

respondents. The results are fairly similar for various subsets of respondents, though some 

minor differences appear for respondents with different employment statuses.  

The coefficient estimates reported in Tables 5–7 represent predictive effects and not 

necessarily causal effects. It may nevertheless be informative to assess the relative importance 

of the six principal components for predicting the tax compliance variable. A measure of the 

relative importance of the various principal components can be found by juxtaposing the 

standard deviations of the principal components in Table 4 and the estimated marginal effects. 

We focus on the baseline estimations shown in Column (5.1) in Table 5. It is immediately 

apparent that the personal norms represented by PC1 and the social norms represented by PC3 

are important predictors, as the standard deviations of the variables are comparatively large and 

the estimated marginal effects are much larger than the marginal effects of the other principal 

components. The tax knowledge depicted by PC5 and reciprocity depicted by PC2 appear to 

have some predictive importance, while the expected utility hypothesis represented by PC4 and 

the ease of evasion represented by PC6 are of little importance as the marginal effects are small 

in numerical terms. Appendix IV presents the results of a Shapley decomposition where the 

relative contribution to the pseudo coefficient of determination of each of the covariates is 

calculated. The results confirm that personal norms and social norms are the most important 

predictors of variation in compliance.  

Next we compare the key results with those in the literature to provide some perspective on 

the findings. The factors associated with the traditional model of rational individualist choice 

do not gain empirical support in this sample, though there is perhaps an exception among the 

self-employed. This is largely consistent with the results in the literature. Skinner & Slemrod 

(1985) argue that the Allingham and Sandmo model requires an unreasonably high level of risk 

aversion to induce taxpayers to comply. The limited predictive power of the neoclassical 

rational choice model and the need to account for attitudinal and social effects has also been 

pointed out in other empirical studies of tax evasion; see for example Lind & Tyler (1988), 
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Pommerehne & Weck-Hannemann (1996), Tyler & Lind (1992), and Kirchler (2007). A 

number of surveys conclude, contrary to our results, that there are positive relationships 

between audit rates and penalties and tax compliance, but the results vary across studies and 

the effects are generally fairly small (Slemrod 2007, Kirchler et al. 2010, Pickhardt & Prinz 

2014).  

Knowing how to pay taxes is also positively related to tax compliance, which is in line with 

the results of a number of empirical studies; see Pickhardt & Prinz (2014) for studies with 

similar findings. Alm (2018, p. 368) notes that a “more complicated tax system often tends to 

decrease compliance”, but he also concludes that the empirical evidence on knowledge of the 

tax system and how it affects tax compliance is ambiguous. 

The results in Subsections 4.2 and 4.3 suggest that personal norms and convictions and the 

perceived norms and customs of the peer group are of key importance for compliance. This is 

consistent with previous empirical studies; see for example Alm et al. (1999) for an 

experimental study and Hashimzade et al. (2013) and Alm (2018) for overviews. There are 

similar findings in Braithwaite & Ahmed (2005), who show that tax morale is an important 

determinant of tax compliance, and in Torgler (2003b), who finds a strong relationship between 

religiosity, personal inner norms and values, and compliance.  

Arguably the most surprising result is the finding that theories prescribing a positive relation 

between reciprocity towards the government and tax compliance do not gain empirical support 

in our study. The negative or negligible effect is at odds with most empirical studies in the 

literature, though a few other studies have found corresponding results (Cowell 1990, Benk et 

al. 2011, Strielkowski & Čábelková 2015). Kirchler (2007, ch. 3) notes that fair treatment 

relative to other taxpayers and reciprocity towards the government are important for tax 

compliance, but he also points out that the literature on fairness is large and the findings are 

incongruent. The incongruence may arise because taxpayers perceive fairness in different ways, 

a feature emphasised by Taylor (2002), Wenzel (2004) and Alm (2018).  

One explanation for the negative relationship found in our study could be reverse causality, 

where respondents who are in full compliance feel unfavourably treated and perhaps also that 

the services provided by the government are unsatisfactory given the taxes paid. It is useful to 

consider separately respondents with relatively low income, who presumably pay relatively 

little tax, and respondents with relatively high income, who presumably pay relatively more in 

tax. Table III.1 in Appendix III shows the results when the estimations in Table 5 are carried 

out for each of the income groups of 500 euros or lower, 501–800 euros, 801–1200 euros, 1201 

euros or above, and “not reported”. The marginal effect of reciprocity, principal component 

PC2, is largest in numerical terms for the groups of respondents with the lowest incomes, but 

respondents in these groups are likely to pay proportionately lower taxes than the other groups 

of respondents. These considerations may weaken the argument of reverse causality given that 

the negative relation between PC2 and self-reported compliance is particularly pronounced for 

respondents in the group paying relatively little tax.10 These considerations are of course 

tentative as it is not possible to establish causes and effects in the models given the lack of 

suitable instruments or other means of identification.  

                                                 
10 A corresponding argument can be made if the sample splits by employment status shown in Table 7 are used. 

The numerical marginal effect of PC2 is highest for the group of the inactive, a group that may pay relatively little 

tax.  
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The negative relationship may have roots in the economic and societal transition of Estonia 

during its post-communist reforms as well as the role played by government in post-transition 

Estonia. The country pursued a liberal market policy as part of the transition process, 

emphasising small government, low taxes and private initiative (Adam 2009, Staehr 2017). The 

country was arguably the post-communist country that pursued the most determinedly market-

oriented of reforms, with extensive privatisation and facilitation of entrepreneurship and 

individual responsibility. 

The limited role of government has wide acceptance, as witnessed by the policies being 

maintained over a long period of time under various government constellations. The electoral 

support for policies that prioritise private initiative and play down the role of government in the 

economy may reflect a high degree of individualism and willingness to take on risks in the 

Estonian population at large (Hofstede Insights 2021, Realo 2003). Such cultural and 

developmental features have been found to be of importance for tax compliance in earlier 

studies (Tsakumis et al. 2007, Richardson 2008). The widespread individualism may be 

associated with experiences under almost 50 years of communist rule, but they may also have 

deeper societal and historical roots in Estonia. 

 

 

5. Individual covariates  
 

The analysis in Section 4 uses the six principal components computed in Subsection 4.1 as the 

main covariates of interest in the principal component regressions. This section returns to the 

individual assessment variables in order to isolate the individual variables of importance for 

self-reported tax compliance. The exercise may also be seen as a means of investigating the 

robustness of the results from the principal component estimations.  

Table 8 reports the marginal effects of the individual assessment variables. Column (3.1) 

shows the results when all the controls are included; the results for the control variables are 

omitted as they are very close to those obtained when principal components are used. 

Approximately half of the marginal effects of the assessment variables are statistically 

significant at the 10 per cent level or higher.  
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Table 8. Logit model of tax compliance with individual assessment variables 

  (8.1) (8.2) (8.3) 

  All controls No controls Exogenous controls 

 A1 Ease of evasion –0.840 –0.984 –0.812 

  (–1.041) (–1.216) (–0.988) 

 B1 Probability of audit 0.199 0.080 –0.029 

  (0.241) (0.094) (–0.035) 

 B2 Probability of punishment 1.007 1.165 0.842 

  (1.211) (1.386) (0.993) 

 C1 Knowledge of tax system –0.179 –0.095 –0.109 

  (–0.246) (–0.131) (–0.151) 

 C2 Knowledge of paying taxes 4.918*** 5.391*** 4.939*** 

  (5.898) (6.350) (5.800) 

 D1 Important obligation 4.927*** 5.350*** 5.649*** 

  (4.323) (4.465) (4.790) 

 D2 Feeling bad if evade 3.286*** 3.582*** 3.152*** 

  (4.259) (4.683) (3.999) 

 D3 Disapprove shadow work 1.457* 2.053** 1.600* 

  (1.685) (2.396) (1.844) 

 D4 Disapprove shadow purchases 1.608** 2.082*** 1.753** 

  (2.090) (2.684) (2.251) 

 E1 Normative expectations 0.666 0.588 0.662 

  (0.691) (0.606) (0.681) 

 E2 Loss of respect 1.760** 1.666** 1.532** 

  (2.316) (2.178) (2.017) 

 E3 Empirical expectations 7.665*** 7.504*** 7.862*** 

  (6.991) (6.860) (7.215) 

 E4 General tax compliance 1.645* 1.660* 1.990** 

  (1.948) (1.890) (2.318) 

 F1 Fairness of punishment 1.065 1.268 1.129 

  (1.116) (1.307) (1.163) 

 F2 Fairness of tax system –2.389*** –2.740*** –2.511*** 

  (–2.991) (–3.351) (–3.115) 

 F3 Satisfaction with public services 0.276 –0.604 0.195 

  (0.335) (–0.741) (0.231) 

 F4 Trust in government  –1.081 –1.581** –1.312* 

  (–1.533) (–2.213) (–1.839) 

Observations 3717 3717 3717 

Area under ROC curve 0.811 0.798 0.804 

Notes: Logit estimations with ‘Compliance’ as the dependent variable. Marginal effects are reported in %-points. t-

statistics computed from robust standard errors are shown in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. 
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The marginal effect of the variable ‘Ease of evasion’ is negative as expected, but it is small 

in numerical terms and imprecisely estimated. This result is a direct continuation of the result 

found for principal component PC6 in the principal component regression.  

The marginal effects of the variables associated with the individual rational choice model by 

Allingham & Sandmo (1972) and Yitzhaki (1974) have the prescribed signs, but the effects are 

small and statistically insignificant, and this also applies to the variable ‘Fairness of 

punishment’.  

The results for the variables reflecting the knowledge of the tax system and tax payment 

exhibit a striking pattern. Knowledge of the tax system in general seems to be unimportant for 

compliance, whereas the variable indicating the respondent’s knowledge about how to pay taxes 

is a strong predictor of tax compliance. Using the cardinal scale from –2 to 2, an increase of 

one unit is associated with an increase in self-reported tax compliance of 4.9 percentage points. 

The result may indicate the importance for compliance of specific knowledge about the 

procedures for paying tax, but may equally indicate that respondents who are familiar with 

procedures feel more confident about their tax compliance than others do. 

The variables that reflect personal norms or personal normative beliefs are important 

predictors of tax compliance. The marginal effects of the variables ‘Important obligation’ and 

‘Feeling bad if evade’ are substantial and statistically significant at the 1 per cent level. The 

marginal effects of the variables reflecting disapproval of a specific form of tax evasion are also 

positive and statistically significant, though only at the 10 per cent level for the marginal effect 

of the variable ‘Disapprove of shadow work’. 

Four variables in the EMTA dataset reflect the broader social norms or customs of the 

respondents. The variable ‘Normative expectations’ tallies the replies to the statement “Most 

of the people important to me believe that it is important that I pay my taxes” and may as such 

capture a form of higher order expectations. The estimated marginal effect is, however, small 

and statistically insignificant. The marginal effect of the variable ‘Loss of respect’ is positive 

and statistically significant but arguably not very large. The variable ‘Empirical expectations’ 

depicts whether the respondent believes that the people important to them declare their taxes 

correctly. The marginal effect is large and precisely estimated, suggesting peer group effects 

are of key importance for tax compliance. Expectations about tax compliance in the broader 

population may also be positively linked to self-reported compliance, but the marginal effect is 

relatively small and imprecisely estimated.  

Among the variables reflecting reciprocity towards the government, only the marginal effect 

of the ‘Fairness of the tax system’ is statistically significant. It is noticeable that the marginal 

effect is negative, so that a more positive assessment of the fairness of the tax system is 

associated with lower tax compliance. This result could reflect reverse causality, where 

respondents who are in full compliance believe that they are taxed excessively or unfairly.11 

The upshot of the estimation results for the variables in group F is nevertheless that the notion 

of tax compliance being buoyed by taxpayers perceiving reciprocity or a social contract 

between taxpayer and government gains no support from the analysis using the EMTA data 

from Estonia.  

 

                                                 
11 Cullis & Lewis (1997) point out that taxpayers may form norms and opinions that essentially rationalise their 

tax behaviour. They may thus become more critical towards government policies or feel dissatisfaction with public 

services because they evade. 
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Including a large number of control variables is meant to reduce the chance of estimates 

being biased because the concomitant variables are omitted. Including many control variables 

increases the likelihood of multicollinearity, which may lead to imprecise estimation of the 

marginal effect estimates and hence to many statistically insignificant marginal effects. Given 

the relatively large number of statistically insignificant marginal effects in the model with all 

the controls, we have run the estimation without any controls and with only truly exogenous 

controls. Columns (8.2) and (8.3) show the results. Overall the results with and without control 

variables differ very little. None of the marginal effects that are statistically insignificant in 

Column (8.1) attains significance in the models where various control variables are excluded. 

The magnitudes of the estimated marginal effects are also very similar. The choice of control 

variables is of little importance for the results in the model with the individual assessment 

variables, as we obtained the same finding in the principal component regressions.  

We have also sought to address the dimensionality problem by means other than just the full 

or partial removal of control variables. We have run general-to-specific estimations where we 

remove one-by-one the assessment variables with the lowest numerical t-values of the marginal 

effect until all the marginal effects are statistically significant at the 5 per cent level or better. 

The general-to-specific estimations revealed that multicollinearity is of little importance, as the 

variables for which the marginal effects attained statistical significance in the model with all 

the variables in Column (8.1) were retained in the general-to-specific procedure (not shown).  

The estimations in Table 8 use essentially all the variables available in the EMTA dataset. 

There may however be model uncertainty as the choice of which covariates to include in the 

model is ambiguous. Bayesian model averaging (BMA) is typically used to estimate regressions 

when there is uncertainty about model selection, meaning uncertainty about which covariates 

should be included in the empirical model. The BMA estimator takes into account both 

uncertainty stemming from the model selection and uncertainty associated with the estimation 

of the parameters (De Luca & Magnus 2011).  

The idea behind the BMA estimator is to estimate a very large number of linear model 

specifications that comprise all the possible combinations of the covariates. The BMA estimates 

are then calculated as weighted averages of the conditional estimates across the model space, 

combining the likelihood function with the conditional joint prior distribution in order to obtain 

the conditional posterior distribution.  

Bayesian Model Averaging is developed for linear models, whereas the models used so far 

have been estimated with the logit estimator. We have therefore re-estimated the model in 

Column (8.1) using OLS. The results are shown in Column (9.1) in Table 9. The coefficients 

of the OLS model are also the marginal effects, and they are very close to the marginal effects 

reported for the logit model in Column (8.1).12 We conclude that the switch to a linear model 

for the BMA estimations is inconsequential.  

 

                                                 
12 It is typically found that the marginal effects from the OLS model and from the logit model are very similar; 

see also Wooldridge (2002, ch. 15).  
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Table 9. OLS model of tax compliance with individual assessment variables, Bayesian Model 

Averaging 

    (9.1) (9.2)  (9.3) 

   OLS BMA PIP 

 A1 Ease of evasion –0.742 –0.018 [0.03] 

  (–1.084) (–0.116)  

 B1 Probability of audit 0.139 0.033 [0.04] 

  (0.180) (0.154)  

 B2 Probability of punishment 1.153 0.218 [0.15] 

  (1.525) (0.377)  

 C1 Knowledge of tax system –0.937 –0.035 [0.04] 

  (–1.423) (0.160)  

 C2 Knowledge of paying taxes 4.941*** 4.773*** [1.00] 

  (6.292) (6.455)  

 D1 Important obligation 4.960*** 5.201*** [1.00] 

  (4.964) (5.220)  

 D2 Feeling bad if evade 3.951*** 4.219*** [1.00] 

  (5.330) (5.614)  

 D3 Disapprove shadow work 3.012*** 3.761*** [1.00] 

  (3.847) (4.121)  

 D4 Disapprove shadow purchases 1.754** 0.862 [0.43] 

  (2.468) (0.785)  

 E1 Normative expectations 0.019 0.010 [0.02] 

  (0.022) (0.066)  

 E2 Loss of respect 1.627** 0.703 [0.39] 

  (2.367) (0.718)  

 E3 Empirical expectations 8.523*** 9.720*** [1.00] 

  (8.400) (9.352)  

 E4 General tax compliance 1.844** 1.379 [0.58] 

  (2.287) (1.044)  

 F1 Fairness of punishment 0.864 0.050 [0.04] 

  (1.035) (0.171)  

 F2 Fairness of tax system –2.690*** –2.556*** [0.98] 

  (–3.945) (–3.504)  

F3 Satisfaction with public services 0.003 –0.003 [0.02] 

  (0.004) (–0.035)  

F4 Trust in government  –0.711 –0.040 [0.04] 

   (–1.137) (–0.175)   

  Observations 3717 3717   

Notes: OLS estimations with ‘Compliance’ as the dependent variable. The coefficients or marginal effects are reported 

in %-points. t-statistics are shown in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. PIP in Column (9.3) indicates the 

posterior inclusion probability. 

 

Columns (9.2) and (9.3) show the results of the BMA estimations. When running BMA, a 

distinction must be made between the explanatory variables that are always included in the 

model, and the covariates called auxiliary variables that may or may not be in the true model. 
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We use the control variables as the covariates that are always included in the model, and the 

variables that we want to choose from are the assessment variables. The coefficients and t-

statistics for the BMA estimations are calculated from the model space of 131,072 models. 

The assessment variables for which the marginal effects attained statistical significance at 

the 1 per cent level in Table 8 obtained posterior inclusion probabilities of 1.00 or, in one case 

0.98, in the BMA estimations. Moreover, the weighted average marginal effects from the BMA 

estimations are very close to those obtained in the OLS estimation in Column (9.1). It is 

noticeable that these findings also apply to the assessment variable ‘Fairness of the tax system’, 

which obtains a negative marginal effect in both the BMA and OLS estimations.  

The marginal effects of the three variables ‘Disapprove of shadow purchases’, ‘Loss of 

respect’ and ‘General tax compliance’ are statistically significant at the 5 per cent level in the 

OLS estimations, and have posterior inclusion probabilities of respectively 0.43, 0.39 and 0.58. 

The weighted marginal effects of the three variables in the BMA estimation are lower than 

those in the OLS estimation and are estimated imprecisely.  

The BMA estimation corroborated the finding that a number of assessment variables relating 

especially to individual norms and peer group expectations are important predictors of self-

reported tax compliance irrespective of the particular model specification. A number of 

assessment variables relating mainly to social norms and customs have posterior inclusion 

probabilities of around 0.5, suggesting that the relation between these variables and tax 

compliance is less certain.  

In conclusion, the logit estimations with the survey variables entering individually broadly 

confirmed the results of the principal component estimations, but also provide some additional 

insights. An example is that the predictive power of tax knowledge appears to depend closely 

on the specific knowledge of the individual. Among the survey answers associated with the 

reciprocity hypothesis, the fairness of the tax system appears to have some predictive power, 

but the sign of the marginal effect is negative, which is not consistent with the reciprocity 

hypothesis, while some of the other reciprocity variables appear to be unimportant. 

 

 

6. Final comments 
 

This paper contributes to the literature that assesses the importance of various hypotheses of 

tax evasion by individuals. A key feature of the paper is that it uses the very fine-grained EMTA 

survey, which allows different motives for tax compliance to be distinguished. The EMTA 

survey is commissioned by the Estonian Tax and Customs Board and consists of around 3700 

observations collected over the years 2018–2020.  

The principal component analysis reveals that the survey answers are clustered in line with 

the main theories of tax evasion, which provides some assurance of the consistency of the 

survey answers and allows us to interpret the principal components as representing various 

theories.  

Principal component regressions reveal that several principal components have substantial 

predictive power, even when a large number of control variables reflecting socio-demographic 

conditions are included. Among the monetary or material motives for tax compliance, the 

standard model of individual rational choice seems unimportant, while knowledge about how 

to pay taxes is positively related to tax compliance.  
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Among the non-monetary motives, the factors associated with personal norms and with 

social norms and customs turn out to be important predictors of compliance. However, the 

hypothesis of reciprocity, which posits a positive relation between tax compliance on the one 

side and perceptions of fairness and satisfaction with public services on the other, does not gain 

support.  

The results are robust to a number of specification changes including the removal of the 

control variables. Splitting the sample into various subsamples reveals limited heterogeneity 

across various segments of the respondents, including gender, age, education level and income. 

There is however some heterogeneity across respondents with different employment statuses; 

knowing how to pay taxes appears unimportant for the self-employed, while the expected utility 

hypothesis might receive some support, though the effect is imprecisely estimated.  

The logit estimations with the survey variables entering individually largely confirm the 

results of the principal component regressions, but highlight that there is in some cases some 

variation in the predictive effects of individual variables within the principal components. This 

is for instance the case for the information variables, where the knowledge of how to pay taxes 

appears much more important than general knowledge about the tax system. Similarly, the 

fairness of the tax system is the only variable among the reciprocity variables that has some 

predictive power, but the effect is negative and so contradicts the reciprocity hypothesis.  

Arguably the most surprising finding resulting from the analysis of the EMTA dataset is that 

theories stipulating a positive relation between reciprocity towards the government and tax 

compliance do not gain support, as the marginal effects of the relevant variables are either 

negative or negligible. This unforeseen result may reflect features of societal attitudes towards 

the role of the government in post-transition Estonia, which centre on individualism and 

personal choice and generally prescribe a limited role for government. These societal features 

may also be associated with the liberal market reforms that were carried out in Estonia after it 

regained independence from the Soviet Union.  

The EMTA dataset is unusually detailed and has questions that easily map into the 

theoretical models of tax evasion, and the analysis in this paper has therefore focused on the 

motives for tax evasion. The data provide the scope for further research, including research into 

the interlinkages between motivation and opportunity, structural equation modelling, and 

perhaps better identification from the construction of pseudo panel data models. Another line 

of study would open up if the survey is conducted regularly over longer periods of time so that 

possible changes over time can be identified. These inquiries are left for future research. 
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Appendices  
 

Appendix I. Summary statistics 

Table I.1. Distribution of responses to assessment questions 

 Variable 
Totally 

disagree 

Somewhat 

disagree 

Cannot 

estimate 

Somewhat 

agree 

Totally 

agree 

 Tax compliance 0.01 0.03 0.04 0.26 0.65 

A1 Ease of evasion 15.87 37.99 28.84 13.80 3.50 

B1 Probability of audit 4.33 15.71 16.68 41.38 21.90 

B2 Probability of punishment 4.12 18.64 18.67 41.92 16.65 

C1 Knowledge of tax system 6.86 29.11 6.51 46.46 11.06 

C2 Knowledge of paying taxes 2.56 10.14 1.56 44.90 40.84 

D1 Important obligation 1.72 4.12 1.43 38.71 54.02 

D2 Feeling bad if evade 7.18 12.97 4.41 37.50 37.93 

D3 Disapprove of shadow work 6.78 13.24 5.86 37.58 36.53 

D4 Disapprove of shadow purchases 8.02 18.29 5.95 38.42 29.32 

E1 Normative expectations 3.23 8.02 19.69 38.47 30.59 

E2 Loss of respect 12.24 18.67 26.63 26.47 15.98 

E3 Empirical expectations 1.08 3.09 12.59 41.05 42.18 

E4 General tax compliance 2.02 10.09 15.25 51.25 21.39 

G1 Fairness of punishment 4.92 61.69 19.85 9.15 4.39 

G2 Fairness of tax system 4.76 14.45 38.98 33.90 7.91 

G3 Satisfaction with public services 12.70 30.72 14.58 34.71 7.29 

G4 Trust in government  13.83 31.83 7.43 41.73 5.19 

Notes: The data presented in the table are weighted according to the actual distribution of the population. 
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Table I.2. Summary statistics for control variables 

Variable Frequency Unweighted Weighted 

Method of interview CAWI 2,674 71.9 71.5 

 CATI  1,043 28.1 28.5 

Age group 15–24  430 11.6 12.9 

 25–34  676 18.2 19.1 

 35–49  1,101 29.6 28.0 

 50–64  1,005 27.0 26.2 

 65–74  505 13.6 13.8 

Gender Male  1,830 49.2 48.8 

 Female  1,887 50.8 51.2 

Nationality Estonian 2,556 68.8 68.0 

 Other 1,161 31.2 32.1 

Place of residence Tallinn  1,226 33.0 33.4 

 Outside Tallinn 2,491 67.0 66.6 

Education Higher  1,441 38.8 28.3 

 Lower  2,276 61.2 71.7 

Family members 1 641 17.3 17.2 

 2 1,275 34.3 33.4 

 3 754 20.3 20.1 

 4 684 18.4 18.7 

 5 or more 363 9.8 10.6 

Occupation Self-employed  337 9.1 8.2 

 Employed  2,279 61.3 59.0 

 Inactive  1,101 29.6 32.8 

Position Manager  418 11.3 9.7 

 Other  3,299 88.8 90.3 

Personal income Up to 500 euros 765 20.6 23.4 

 501 to 800 euros 711 19.1 19.8 

 801 to 1200 euros 810 21.8 21.3 

 More than 1200 euros 885 23.8 20.4 

 Not reported  546 14.7 15.1 

Coping economically Very badly  115 3.1 3.7 

 Badly  356 9.6 10.3 

 Ok  2,041 54.9 55.4 

 Well  956 25.7 24.0 

  Very well  249 6.7 6.6 
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Appendix II: Marginal effects of the control variables 

 

Table II.1: Marginal effects of control variables 

    (II.1.1) (II.1.2) (II.1.3) 

    Only controls Baseline 
Exogenous 

controls 

Method of interview CAWI 23.261*** 13.450*** 12.979*** 

  (11.458) (7.104) (6.816) 

Age group 25–34 14.935*** 9.833*** 13.591*** 

  (3.930) (2.946) (4.287) 

 35–49 14.219*** 5.799* 9.553*** 

  (3.911) (1.790) (3.138) 

 50–64 19.231*** 6.673** 9.548*** 

  (5.371) (2.027) (3.038) 

 65–74 26.115*** 11.420*** 13.027*** 

  (7.045) (3.285) (3.923) 

Gender Woman  9.992*** 5.745*** 5.669*** 

  (5.825) (3.601) (3.647) 

Nationality Estonian –0.515 –3.360* –3.314* 

  (–0.272) (–1.909) (–1.933) 

Residence Tallinn 1.182 0.754 .. 

  (0.640) (0.455)  

Education Higher 2.252 0.402 .. 

  (1.270) (0.247)  

Family members 2 1.756 1.878 .. 

  (0.706) (0.852)  

 3 –3.608 –1.791 .. 

  (–1.268) (–0.694)  

 4 –0.796 –1.130 .. 

  (–0.270) (–0.417)  

 5 or more –0.628 0.058 .. 

  (–0.178) (0.018)  

Status Employed 18.005*** 15.247*** .. 

  (5.437) (5.175)  

 Inactive 15.565*** 11.132*** .. 

  (4.051) (3.234)  

Position Manager 5.591* 3.809 .. 

  (1.857) (1.452)  

Personal income 501-800 euros 1.242 0.940 .. 

  (0.421) (0.366)  

 801-1200 euros 1.736 0.823 .. 

  (0.577) (0.309)  

 Above 1200 euros 6.654** 5.525* .. 

  (2.119) (1.957)  

 Not reported –1.304 1.339 .. 

  (–0.408) (0.472)  
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Coping economically Badly 14.052*** 8.150* .. 

  (2.618) (1.650)  

 OK 9.329* 1.435 .. 

  (1.885) (0.312)  

 Well 15.965*** 3.973 .. 

  (3.087) (0.815)  

 Very well 12.038* 0.916 .. 

  (1.947) (0.151)  

Survey year 2019 –6.525*** –7.278*** –7.042*** 

  (–3.036) (–3.702) (–3.542) 

 2020 –6.921*** –8.096*** –7.812*** 

  (–3.451) (–4.269) (–4.123) 

Observations  3717 3717 3717 

Area under ROC curve  0.710 0.803 0.795 

Reference categories: Method of interview = CATI, Age group = 15-24, Gender = Man, Nationality = Non-Estonian, 

Residence = Outside Tallinn, Education = Lower, Family members = 1, Status = Self-employed, Position = Other, 

Personal income = Up to 500 euros, Coping economically = Very badly, Survey year = 2018. 

Note: See also the notes to Table 5. 
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Appendix III: Different income groups  

 

Table III.1. Logit model of compliance, different income groups 

 500 euros  

or lower 

501–800  

euros 

801–1200 

euros 

1201 euros 

or above 

Not reported 

PC1 (personal norms) 5.909*** 6.384*** 7.020*** 5.089*** 3.961*** 

 (5.534) (5.312) (6.217) (4.835) (2.654) 

PC2 (reciprocity) –2.100* –2.107 –1.399 –0.880 –0.207 

 (–1.681) (–1.406) (–0.994) (–0.746) (–0.116) 

PC3 (social norms) 5.323*** 7.146*** 5.939*** 4.377*** 7.068*** 

 (3.732) (4.749) (4.403) (3.770) (4.233) 

PC4 (expected utility)  3.057** 0.842 –1.783 0.646 –0.063 

 (2.223) (0.595) (–1.253) (0.562) (–0.035) 

PC5 (knowledge) 4.207*** 3.716** 2.025 3.877*** 4.823*** 

 (3.452) (2.514) (1.426) (2.893) (2.662) 

PC6 (ease of evasion) 0.996 0.212 –3.070* –1.218 0.221 

 (0.644) (0.107) (–1.665) (–0.856) (0.093) 

Observations 765 711 810 885 546 

Area under ROC curve 0.844 0.824 0.812 0.809 0.809 

Notes: Logit estimations with Compliance as the dependent variable. Marginal effects are reported in %-points.  

t-statistics computed from robust standard errors are shown in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Appendix IV: Shapley decomposition  

 

This appendix reports the results of an additive Shapley decomposition of the relative 

contribution of the six principal components and the control variables to total pseudo R2. We 

have generally reported the area under the ROC curve for the logit regressions in this paper 

because the area under the ROC curve is a superior measure of the fit of the models. However, 

for the decomposition analysis we resort to the pseudo R2 as a measure of the fit of the various 

logit models.  

A Shapley decomposition has various advantages, one of which is that it does not depend on 

the order in which covariates are added or excluded (Kaustia et al. 2019). The method only 

assesses the relative contribution of the covariates to total variance and does not account for the 

statistical or economic significance of the covariates (Tonidandel & LeBreton 2011).  

The results of the Shapley decompositions for selected models are presented in Table IV.1. 

Column (IV.1.1) shows the decomposition results for the baseline model with all the control 

variables; the estimation results for this model are shown in column (5.1) in Table 5. Columns 

(IV.1.2) and (IV.1.3) show the decomposition results when the logit model is estimated 

separately for women and men, and columns (IV.1.4) and (IV.1.5) show the results when the 

logit model is estimated for different age groups. The estimation results for these models are 

presented in Table 6.  

 

 

Table IV.1. Shapley decomposition, per cent of total pseudo R2. Baseline, gender and age 

groups 

 (IV.1.1) (IV.1.2) (IV.1.3) (IV.1.4) (IV.1.5) 

 Baseline Women Men Age ≤ 44 Age ≥ 45 

PC1 (personal norms) 31.1 28.0 31.4 27.4 33.7 

PC2 (reciprocity) 2.2 1.7 2.7 1.7 3.3 

PC3 (social norms) 22.9 24.8 20.7 24.8 19.7 

PC4 (expected utility) 3.0 3.7 2.5 1.4 4.7 

PC5 (knowledge) 6.9 6.2 8.4 10.5 3.3 

PC6 (ease of evasion) 0.3 0.7 0.2 0.3 0.3 

Controls 27.7 29.5 27.7 28.5 31.3 

Notes: Shapley decomposition of total pseudo R2 of logit estimations with Compliance as the dependent variable. All 

models include the full set of control variables reported in Appendix II. Figures in the table refer to the proportion of 

pseudo R2 of the logit regression that can be attributed to each of the covariates. 

 

The decompositions in Table IV.1 reveal that principal components PC1 and PC3 have the 

largest predictive power, and these are the principle components related to personal norms and 

to social norms. Together they explain in excess of 50 per cent of the variation in tax compliance 

in the full sample and in the various subsamples. The importance of factor PC2 depicting 

reciprocity towards government is small at 2–4 per cent of total variation, while principal 

component PC4 depicting the hypothesis of expected utility maximisation accounts for 2–5 per 

cent of total variation. The contribution of knowledge of the tax system, represented by 

principal component PC5, varies across the different groups from 3 per cent to 11 per cent. 

Finally, the contribution of component PC6, which captures the ease of evasion, is always 

below 1 per cent. 
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