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Abstract: 
This paper seeks to contribute to the empirical evidence on existing estimations 

of the factors participating in shadow economy (expressed as a percentage of the GDP). 
It uses the as its measure the same estimations as of Schneider et al. (2010) with the 
MIMIC method (multiple indicators, multiple causes estimation).  

 The estimations offered here correspond to the period 1999-2007, with a sample 
of 85 countries.  

The paper examines the effect of the Hofstede cultural variables, along with 
other socioeconomic factors on the levels of shadow economy, and incorporates the 
spatial variable as an additional explanatory variable. The estimation carried out using a 
regression model that incorporates the spatial filter technique confirms that national 
culture and how developed a country is are significant factors in explaining the different 
levels of shadow economies. The distribution of the shadow economy values shows 
high dispersion and a strong spatial correlation. 
Keywords: Hofstede; shadow economy; fiscal evasion; tax compliance; spatial 
dependence. 
JEL classification: H2, H26, O17, O5. 

 
 
 

 



 

1. Introduction 
Shadow economy (SE) is the dependent variable analyzed in this paper and the 

independent variables are of a socioeconomic type (government effectiveness, rule of 

law, democracy, corruption, logarithm of GDP per capita, unemployment and urban 

population) together with variables associated with national cultural dimensions, 

including some of those in the Hofstede theory (power distance, individualism, 

masculinity, and uncertainty avoidance).  

Hofstede's theory is based on the fact that each person carries within himself the 

patterns of thought, feeling and potential action that are learned throughout his life 

(Hofstede, 1980). These learned patterns differ according to the nation of origin and are 

part of the components of attitudes to different situations of people. Culture and 

differences between countries play a preponderant role in various areas of research. 

Hofstede's theory (Franke et al. 1991) has been used to evaluate differences in economic 

performance at the national level. The empirical analysis showed the potential of 

cultural determinants to explain economic phenomena and linked culture and economy.  

One of the novelties of our paper is that it analyses spatial effects, since the 

presence of spatial autocorrelation in the variables considered is a fundamental aspect 

that needs to be taken into account. The most common techniques for analyzing data 

presenting autocorrelation use models that directly specify a spatial structure, and of 

these the most frequent are spatial autoregressive models. Another approach, which has 

not hitherto been used to analyze shadow economy, is Griffith’s spatial filtering 

technique (1996, 2000), which is what we do in this paper.  

The recent paper by Goel and Saunoris (2014) represents a pioneer piece of 

work in the study of spatial effects on shadow economy, although the authors do not 

consider the Hofstede variables. 



 

Our findings confirm that the geographical distribution of shadow economy 

reveals a pattern in which there is a certain trend to grouping countries according to a 

spatial dependence pattern in which countries with similar levels of shadow economy 

are grouped together. Thus, countries with high levels of shadow economy have 

neighboring countries with similarly high levels, and the same holds for this with 

medium and low levels, respectively. 

We would also point out that our paper extends the study by Tsakumis, Curatola 

and Porcano (2007) that analyzes the dependence of shadow economy on the Hofstede 

variables in several ways. First, our sample comprises 85 countries, compared to the 50 

analyzed in the above paper. Second, along with the Hofstede variables we analyze a 

broad set of socioeconomic variables that may be determining in shadow economy. 

Finally, and noteworthily, our study incorporates spatial effects – a fundamental aspect, 

and one not addressed by Tsakumis, Curatola and Porcano (2007). 

In the next section we outline some fundamental aspects of shadow economy 

and we describe the Hofstede theory and its incorporation within our analysis. Section 3 

describes the methodology and data used, and the principal results are given in Section 

4. Section 5 offers the main conclusions. The participating countries and the sample 

data are included in the appendices. 

 

2. Theoretical background  

2.1. Shadow economy 

 

Shadow economy can be defined as all activities that should form part of the part 

of the gross domestic product (GDP) and are not officially registered, with the 

exception of those not included in the calculation of the GDP, for example household 

chores (Frey and Schneider, 2015; Schneider, 2017), and illegal actions with criminal 



 

features like theft, drug trafficking, etc. (Torgler et al., 2010). Shadow economy can be 

a response to defensive or aggressive conducts on the part of economic agents (De Juan, 

1995). If the taxpayers are not satisfied with the public services they receive in 

exchange for their taxation, they will seek to redress the balance by “fleeing” to shadow 

economy (Frey and Schneider, 2015). A substantial increase in shadow economy may 

lead to significant decrease in tax income and, hence, to fewer and worse social goods 

and services (Frey and Schneider, 2015; Torgler et al., 2010). Moreover, shadow 

economy raises issues of equity and efficiency (Arrazola and Mauleón, 2011); it 

produces unfair competition among businesses, tax evasion, the disappearance of 

regulations, poor working conditions, few or no safety measures in the workplace, and 

fewer National Health contributions. It also has important long-term consequences, such 

as payments into pension schemes or the right to receive all types of public services 

(Sardá, 2014). Shadow economy is a phenomenon of homo economicus and 

individualism and it undermines the foundations of society since self interest and 

private profitability are the sole criteria, and solidarity is pushed aside (Frey and 

Schneider, 2015). Shadow economy is, on the basis of the above, closely linked to 

ethics and tax morale, and these types of activities are in turn closely linked to voluntary 

tax payment (Frey and Schneider, 2015). It is, therefore, a problem of morality and 

fiscal awareness. So, when a society or an individual does not see certain attitudes 

related to shadow economy (e.g., not paying VAT or benefiting from tax advantages 

one is not entitled to) as deserving condemnation, then that society or individual is 

opting for a high level of shadow economy along with all its implications. In contrast, 

when a society or individual does perceive that these attitudes and behaviors harm the 

whole group and are to be condemned, then the problem of shadow economy begins to 

wane (Sardá, 2014). 

 



 

Frey and Schneider (2015) claim that countries with a smaller public sector – 

Japan, USA and Switzerland, among others – and with higher tax morals – USA and 

Switzerland – have less shadow economy. Also, greater centralization correlates 

positively with an increase in shadow economy. This indicates that local government 

autonomy plays an important role in the size of the shadow economy (Torgler et al., 

2010). The same authors report a negative relation between local government autonomy 

and the amount of shadow economy. Added to the above, countries fiscal morals show a 

clear tendency towards larger shadow economies, so there should be a negative and 

significant correlation between tax morale and the size of the shadow economy 

(Torgler, 2001, 2005; Torgler and Schneider, 2009). This is the line taken in Alarcón, 

Buendía and Sánchez (2016), who, as  a novelty, incorporated a variable that referred to 

building. According to the Spanish Ministry for Economy and Tax, a large part of fraud 

and shadow economy is related to operations by construction and real estate businesses, 

so it is to be expected that the greater the amount of shadow economy there is in a 

region, the less reproachable the tax fraud (Alarcón et al., 2016).  

 

The findings of the above paper allow us to state that rejection of fraud is 

negatively correlated with the weight of the construction sector, that this has a strong 

impact tax morale, and hence, the greater the presence of the construction sector in an 

area, the lesser the rejection of tax fraud. Individuals who accept shadow economy also 

justify tax evasion more (Molero and Pujol, 2012). However, despite the existence of 

shadow economy, it is possible to encourage adherence to the official economy by 

improving the efficiency of public services, lowering the tax burden, National Health 

contributions, income tax, and by increasing civism; although these measures would in 

any case only be effective in the long term (Frey and Schneider, 2015). 

 



 

2.2. National cultural dimensions  

Hofstede's theory is based on a research project framed in human resources that 

investigated the differences between cultures among employees of IBM. Although the 

study was initially undertaken in human resources, subsequent applications have not 

been limited to this area (De Mooij, 2004). 

Thus, the studies derived from this research have identified evidence of 

differences and similarities between the patterns of the culture of countries, initially in 4 

dimensions. 

The dimensions derived from Hofstede's (1980) research are power distance, 

which describes how the less powerful members of a society accept and expect an 

inequity of power; individualism, which is the extent to which people feel independent 

as opposed to being interdependent as members of larger groups; masculinity, which 

measures the way in which the use of force is endorsed socially; uncertainty avoidance, 

which relates the tolerance of a society according to its uncertainty and ambiguity. The 

last two dimensions have been developed by various subsequent studies that have 

incorporated long term orientation, which deals with change and attitudes, and, finally, 

indulgence, which examines the importance of happiness and the control of life. 

Hofstede's work was revolutionary since it went from a descriptive theory to an 

ordinal measurement of the countries for each of these dimensions, based on the 

questionnaires administered between 1968 and 1972 to 88,000 national employees in 

more than 40 IBM subsidiaries abroad. It is important to mention Hofstede's definition 

of "culture", which is "collective mind programming that distinguishes members of one 

group or category of people from another" (Hofstede, 1991). 

This theory is based on the fact that each person carries within himself the 

patterns of thought, feeling and potential action that were learned throughout his life 

(Hofstede, 1980). Such patterns learned differ according to the nation of origin, which, 



 

in turn, are part of the components of attitudes to different situations of people. Culture 

and differences between countries play a preponderant role in various areas of research. 

Thus, we find a vast amount of literature that uses the Hofstede dimensions, among 

which are marketing, advertising, planning and, in a more limited way, decision 

making, education and other economic aspects (De Mooij and Hofstede, 2002; 

Hofstede, 1993,1994; Hermaking, 2005 and De Mooij and Hofstede, 2010). 

On the one hand, Hofstede (1993) used his dimensions to question US 

management theories, stating that theories that may work for this country can differ 

from those that would work for others given their cultural context differences. In his 

study "Cultural Dimensions in Management and Planning" he makes a thorough review 

of the implications in management and planning theories and how they correlate with 

their cultural dimensions (Hofstede, 1984); Contributing valuable information to the 

literature of these areas through the incorporation of cultural determinants, Steenkamp 

et al. (1999) find that cultural dimensions play a key role in consumer preference for 

innovation. The study reveals a positive relationship with individualism and 

masculinity, while reflecting a negative relationship with uncertainty avoidance. 

In marketing and advertising areas the dimension masculinity had been used to 

explain the difference in the representation of women and men in advertising on the 

web. The results confirm the potential of the Hofstede framework in marketing and 

advertising research by examining gender-related advertising types that might be 

appropriate in a specific culture (An and Kim, 2007). 

Kogut and Singh (1988) analyzed the effect of the national culture in the choice 

of the way of entry of multinational companies, using the dimension of uncertainty 

avoidance and an index composed of all the dimensions with respect to the United 

States, called cultural distance. The results of the study reveal a positive relationship 

between the mentioned variables and the probability of choosing the joint venture and 



 

greenfield as the option of entry. The study suggests that when economic choice 

between countries is compared, cultural characteristics are likely to have profound 

implications. 

One of the main attractions of the dimensions of Hofstede, and its use as 

independent variables, is the independence of values between them. Only power 

distance and individualism are interdependent, and both are correlated with the 

country's per capita GDP. However, once this aspect is controlled, the correlation 

disappears. 

Cultural differences have helped to understand which strategies or theories are 

most convenient according to the country under analysis and the parameter analyzed. 

The Hofstede model allows countries to be grouped according to the type of cultural 

effect that is expected of them given their indices, and has become a fundamental tool 

for the choice of strategies and theories in areas such as marketing, retailing and web 

design (De Mooij and Hofstede, 2002; Hofstede, 1993; Hermaking, 2005 and De Mooij, 

M. and Hofstede, 2010). 

The Hofstede model is not limited to the areas mentioned above. With fewer 

studies, but nevertheless important results, Hofstede's theory has also been used for the 

analysis of the behavior of decisions and the interactions between distinct roles, such as 

teacher-student. Smith and Hume, (2005) relates the dimensions of individualism and 

power distance with questionable decisions of tax professionals from different 

countries. In their work, he finds that professionals from countries with a lower 

individuality index, that is, collectives, will be more in agreement with decisions of 

questionable behavior. Hofstede (1986) analyzes the cultural differences between 

teaching and learning when students and teachers do not come from the same country 

and exhibit differences in the dimensions of Hofstede. The results are of significant 



 

importance in the field of education, mainly for schools that have a great cultural 

diversity as is the case in the United States. 

In addition to this, Hofstede's theory (Franke et al., 1991) has been used to 

evaluate differences in economic performance at the national level. This empirical 

analysis showed the potential of cultural determinants in explaining economic 

phenomena and it linked culture and economy. Their study suggests that values fostered 

in the families, organizations and political life of a nation are reflected in their economic 

statistics. Johnson and Lenartowicz, (1998), studied culture, freedom, and economic 

growth and found evidence of a strong positive association between economic freedom 

and individualism and a negative one between uncertainty avoidance and economic 

freedom. Finally, the relationship of cultural dimensions has also been linked to tax 

evasion. Tsakumis et al. (2007) analyzed the role of the national culture in explaining 

the countries’ tax evasion behavior. These authors use the estimations of Schneider 

(2004) of the shadow economy as a proxy for tax evasion. Specifically, their dependent 

variable, tax evasion, is the country’s shadow economy as a percentage of its official 

GDP. They consider that the larger the value of percentage of shadow economy, the 

greater the extent of tax evasion is in a country. The study finds that tax evasion is 

greater in countries with greater power distance and uncertainty avoidance, and less 

individualism and masculinity. 



 

 
3. Spatial autocorrelation. Semiparametric filtering of spatial autocorrelation: the 

eigenvector approach 

A variable exhibits dependence or spatial autocorrelation when its value 

somewhere in space is related to its value somewhere else1. The spatial correlation 

modelling is made through the matrix of weights or connectivity matrix (W ). In this 

work, we use a binary matrix of zeros and ones, W nijw )(= , based on a band distance2.  

To test for the existence of spatial autocorrelation, we use the Moran’s statistic. 

The test agree that the shadow economy exhibit spatial autocorrelation (see Figure 2). 

The most used techniques in analyzing data with spatial autocorrelation employ 

models that directly specify a spatial structure, with spatial autoregressive models being 

the most usual3. An alternative approach is the Griffith spatial filtering (1996, 2000), 

which is the one we use here4. This procedure decomposes the variable studied 

according to a systemic or non spatial component which is a linear combination of the 

explanatory variables observed and a spatial component formed by a linear combination 

of synthetic variables that represent the spatial structure of the dataset. These 

components can be incorporated into an ordinary least squares (OLS) framework or to 

generalized lineal models (GLM). In Griffith (1996, 2000) consideration is given to the 

autovectors of the MWM matrix, where W is the matrix of weights and M=I-1(1t1)1t, I 

is the identity matrix of order n, and 1 a vector of order n×1, whose elements are all 

equal to 1; and the technique they develop is to insert these autovectors as regressors in 

                                                 
1 Although the two concepts are not identical in a strict sense, since the spatial autocorrelation is a 
particular case of the concept of spatial dependence, it is usual to identify them, as is done in this work. 
2 The maximum distance band is selected to ensure that all countries possess at least one neighbor, to 
avoid rows containing all zeros.  
3 These models can be found in Anselin (1988), Anselin (2001), Anselin and Hudak (1992) and LeSage 
and Pace (2009), among others. 
4 Griffith’s method (1996, 2000) has been used successfully in the field of economics: in the analysis of 
unemployment rates in a spatial context (see Kosfeld and Dreger, 2006; Patuelli et al. 2011; Buendía and 
Sánchez, 2013), economic growth (Buendía and Sánchez, 2015; Cravo and Resende, 2013) and 
estimations of the laws of Okun and Verdoorn (Buendía and Sánchez, 2017). 



 

order to construct a linear regression model in which errors do not present spatial 

dependence and, hence OLS estimation techniques can be used.  

4. Data and methodology 

4.1 Data 

The variable analyzed is shadow economy (expressed as a percentage of the 

GDP), and it is measured using the estimations made by Schneider et al. (2010) using 

MIMIC modeling (see Herwartz et al., 2015, Tafenau et al., 2010, Schneider et al., 

2010 and Schneider, 2007). The estimations provided correspond to a database of 162 

countries for the 1999-2007. Figure 1 shows the values reached during this period. 

 

Figure 1. Shadow economy in world 

 
Source: own elaboration with data from Schneider et al. (2010). 

 

The average size of the shadow economies of the 162 countries during the period 

studied stands at a very notable 34.5% of the GDP. The geographical distribution of 

shadow economy also follows a pattern in which there is a certain tendency towards 

grouping of countries with similar levels. Countries with high levels of shadow 

economy have neighboring countries with like levels and the same applies for countries 

with medium and low levels respectively. 



 

4.2. Dependent variable 

The dependent variable in this study is shadow economy (SE), estimated by 

Schneider et al. (2010)5. In order to fit the sample of the countries in that study to the 

information available about the explanatory variables used, it has to be adjusted to 85 of 

the 162 possible countries. Hence, the dependent variable (shadow economy) that we 

use here is referred to the sample of data from 85 countries, taking the mean values for 

the period 1999 to 20076. 

4.3. Independent variables 

The explanatory variables that have been taken into account in the estimation 

developed in this study are:  

-PD: Power distance: this refers to the acceptance of hierarchical order and unequal 

power distribution in institutions and organizations. 

-IND: Individualism: this characterizes the level people focus on themselves rather on 

the group to which belong. 

-MASC: Masculinity: this is related to the attitudes about competition and achieving 

material success. 

-UA7: Uncertainty avoidance: this is defined as “the extent to which members of a 

culture feel threatened by uncertainty or unknown situations”. 

-GOVEF: Government effectiveness: an index (ranging from -2.5 to 2.5) that measures 

the quality of the public services and the civil service.  

-RULELAW8: Rule of law: this is a measure (ranging from -2.5 to 2.5) of the degree of 

agent’s confidence in and compliance with the rules of society. 

                                                 
5 New estimations of shadow economy until 2013 have been published quite recently (Hassan and 
Schneider, 2016). 
6 The mean value of shadow economy is 30.3% of the GDP in the 85 countries selected. 
7 The definitions of UA, IND, PD and MASC are from Hofstede (1980) and are available at https://geert-
hofstede.com/countries.html. Only these four dimensions have been used because they were available for 
all the countries studied. 
8 The data of RULELAW and GOVEF come from Kaufmann et al. (2009). 

https://geert-hofstede.com/countries.html
https://geert-hofstede.com/countries.html


 

-DEMO9: Democracy: an index that measures the degree of democracy. It ranges from 

0 to 10 with higher values indicating a higher level of democracy.  

-CORRUP10: The perceived corruption index is a composite index that measures the 

levels of perceived corruption in the public sector in a specific country, using a scale 

from zero (very corrupted) to ten (absence of corruption) and based on surveys 

conducted with experts and companies. 

-GDPpc: Logarithm of income per capita (current US$). 

-UNEMP: Percentage of unemployed population compared to the labour force. 

-UP11: Percentage of people living in urban areas. 

Table 1 shows the statistical summary of the variables. 

Table 1. Statistical summary of the variables 

VARIABLE Medium Standard 
desviation Maximum Minimum 

Shadow economy (SE) 30.3 12.8 63.5 8.5 
Power distance (PD) 63.4 21.7 100.0 11.0 
Individualism (IND) 40.3 22.3 91.0 6.0 
Masculinity (MASC) 47.0 18.6 100.0 5.0 
Uncertainty avoidance (UA) 66.3 20.2 100.0 23.0 
Government effectiveness (GOVEF) 4.6 2.2 9.4 2.0 
Rule of law (RULAW) 0.3 0.9 2.3 -1.2 
Democracy (DEMO) 0.2 1.0 2.0 -1.5 
Perceived corruption (CORRUP) 6.4 3.8 10.0 0.0 
Income per capita (GDPpc) 15019 15373 82661 544 
Unemployment rate (UNEMP) 8.9 5.8 34.5 1.1 
Urban people (UP) 60.9 21.4 98.1 14.1 

Source: own elaboration with data from Schneider et al. (2010), Hofstede (1980), Kaufmann et al. (2009), 
Marshall and Jaggers (2012), Transparency International and databank.worldbank.org. 

 
 

                                                 
9 The data come from Marshall and Jaggers (2012). 
10 The values for the CORRUP variable come from Transparency International. 
11 The data of GDPpc, UNEMP and UP refer to 2007 and mainly come from the World Bank database. 
The data on some countries and variables come from Eurostat.  



 

4.4. Exploratory analysis of the spatial distribution of shadow economy 

One initial characteristic of the territorial distribution of shadow economy in the 

world12 is, according to the data form the estimations of Schneider et al. (2010) for the 

period 1999-2007, its high dispersion. The lowest value recorded was in Switzerland 

(8.5%), while the highest was in Panama, with 63.5% of the GDP. However, when 

taking all the observations of the sample into consideration by calculating the standard 

deviation, which was 0.128, one concludes that there is notable dispersion, although less 

intense than that of the variable in question. 

Figure 1 shows that the highest levels of shadow economy are to be found in 

Panama, Peru, Uruguay, Guatemala, Azerbaijan, Belarus, Ukraine, Russia, Tanzania, 

Zambia, Angola and Ghana, with values of over 40%. In contrast, the lowest levels are 

found in USA, Switzerland, Austria, Luxemburg, UK, The Netherlands, France and 

China, where the values were below 15%. 

Another feature of the distribution of shadow economy is that it adheres to a 

normal distribution according to the p-value obtained from the Jarque-Bera statistic, 

0.220, which means that the assumptions of normality are not rejected. 

However, the above results do not take into account the location of each country 

and the importance of the spatial effect on the dispersion of shadow economy cannot be 

evaluated. 

In order to discover the spatial association format13 of the distribution of shadow 

economy we draw in the dispersion diagram of Moran, in which the normalized values 

of the shadow economy of each country are represented on the X axis and that of the 

neighboring countries (spatial lag) on the Y axis. The intensity of the spatial 

dependence is obtained using one of the most widely known statistics: Moran’s l 

                                                 
12 For the 85 countries selected (Appendix 1). 
13 For more details of the perspectives and techniques of exploratory analysis of spatial data, see Anselin 
(1988). 



 

statistic. As stated earlier, the weights matrix W used in this work has been obtained by 

using the geographic distance and the C-coding scheme14.  

Figure 2 shows the Moran dispersion diagram and the value of the Moran l 

statistic of the shadow economy variable. It is seen that most of the countries lie in 

quadrants I and III, indicating that countries with high values of shadow economy have 

neighbors with similar values and the those with low values have neighbors of like 

values. 

 
Figure 2. Moran’s dispersion diagram of shadow economy 
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Source: own elaboration with data from Schneider et al. (2010). 

 
It thus emerges that there is a spatial pattern of positive dependence, which is 

proved by a MI value that is significant. Therefore, the exploratory spatial analysis 

shows that the distribution of shadow economy across world countries is marked by a 

strong spatial dependence.  

                                                 
14 Also known as “globally standardizing scheme”, it consists of the multiplication of the elements of a 
starting matrix by n/D, where n is the order of the matrix (equal to the number of observations) and D is 
the sum of all the elements in the matrix. The matrix obtained is symmetric. See Tiefelsdorf, Griffith and 
Boots (1999) for more detail. 



 

Consequently, it is essential to consider geographical proximity (spatial 

correlation) as one of the reasons explaining the observed differences across countries 

regarding shadow economy together with other socio-economic factors and national 

culture15.  

When the exploratory analysis is extended to the explanatory variables (Chart 4), 

the positive spatial autocorrelation in all the variables becomes apparent.  

As is observed, the intensity of the dependence is especially high in the majority 

of cultural and socioeconomic explanatory variables, with values of over 0.4, with the 

sole exception of the cultural dimension related to the perception of inequality, which 

has a value of around 0.2. These results underline the need for spatial filtering that 

captures the spatial dependence of the explanatory model of the shadow economy. 

 

Chart 4. Spatial autocorrelation of the variables according to the Moran I test. 

 I Media S.D. Z value Prob. 

PD 0.181 -0.011 0.085 2.280 0.001 

IND 0.492 -0.011 0.085 5.935 0.000 

MASC 0.275 -0.011 0.084 3.402 0.001 

UA 0.378 -0.011 0.085 4.596 0.000 

CORRUP 0.548 -0.011 0.085 6.607 0.000 

GOVEF 0.542 -0.011 0.085 6.526 0.000 

RULELAW 0.580 -0.011 8.084 6.972 0.000 

DEMO 0.438 -0.011 0.085 5.296 0.001 

UNEM 0.248 -0.011 0.080 3.264 0.002 

GDPpc 0.662 -0.011 0.084 7.952 0.000 

UP 0.580 -0.011 0.085 6.986 0.000 
Source: own elaboration with data from Schneider et al. (2010), Hofstede (1980), Kaufmann et al. (2009), 
Marshall and Jaggers (2012), Transparency International and databank.worldbank.org. 

 

 

4.5. Methodology, the spatial filtering 

                                                 
15 We employed Hofstede’s cultural framework. 



 

To analyse the rate of tax evasion, we use a regression that incorporates the 

spatial dependence of this variable by spatial filtering. In a nutshell, the spatial filtering 

technique used in this study requires:  

1) Computation of eigenvectors of the transformed contiguity matrix MWM. Where M 

and the weights matrix W are defined in section 3, with 85=n . 

2) Selection of a subset of such vectors to be added to the right hand side of the model 

to reduce residual autocorrelation to below a specified alpha value.16 The set obtain 

comprises 19 autovectors, denoted by  

1918171615141312111087654321 ,,,,,,,,,,,,,,,,, eeeeeeeeeeeeeeeeee . 

3) The selected eigenvectors are considered as explanatory variables, together with the 

aforementioned socio-economic variables. 

 The model used is 

εγβα +++= ∑ ∑
= =

19

1

11

1j k
kkjj xey   (1) 

where y is the dependent variable y, is the jth eigenvector, denotes the cultural and 

socio-economic variables,  and α ,  and  are constants. The variables 

y,  and  are vectors of dimension 85. 

4) We follow a top-down modelling strategy: we started from a general model that 

includes everything mentioned in 3); explanatory variables and the non-significant 

variables are eliminated. This process is carried out by means of a stepwise regression 

analysis17 and the final model obtained is presented in Table 4. 

 

 

 
                                                 
16  We chose those autovectors whose Moran I value (MI) fulfilled that MI/max(MI) is greater than or 
equal to 0.25 (see Griffith,2003).  
 
17 The intermediate results are available from the authors on request. 



 

4. Results  

The main results from estimating the determinants of shadow economy provided 

by the model estimated (Table 4) are consistent with intuition and are in the same line 

as other findings reported previously in Tsakumis et al.(2007), Dreher and Schneider 

(2010) and Goel and Saunoris (2014). Note that the research undertaken addresses 

explanatory factors of shadow economy from a socioeconomic and cultural 

characteristics perspective18 in the countries in the sample and under the spatial 

dependence hypothesis. 

As is observed, the coefficients of the variables are of the expected sign and are 

statistically significant. The coefficient of the RULELAW variable is statistically 

significant and negative, suggesting that in countries where there is more confidence in 

the functioning of the rule of law, the levels of shadow economy are lower. 

 

Table 4. Parameters estimates of logit model with spatial dependence 

Parameter Coefficient Std. Error t-value 

Intercept 53.856*** 8.526 6.316 
RULELAW -5.808*** 1.632 -3.557 

MASC -0.167** 0.049 -3.378 
UA 0.098* 0.049 1.983 

GDPpc -2.395* 1.065 -2.249 
e3 -17.342* 7.994 -2.169 
e5 -16.974* 8.528 -1.990 
e6 18.072* 8.647 2.090 
e7 15.846* 7.959 1.991 

Significance levels: *** p < 0.001. ** 0.001 < p < 0.01. * 0.01 < p < 0.05. 

Source: own elaboration with data from Hofstede (1980) and databank.worldbank.org. 

                                                 
18 Most research seeks to explain the levels of tax non compliance from the focus of characteristics of 
individuals linked to various psychosocial, demographic, economic, and cultural factors associated with 
the principles and values of each person. Here we research how surrounding cultural, national and 
socioeconomic factors affect aggregate values of shadow economy. 
 
 
 



 

The level of shadow economy is positively related to levels of uncertainty (UA), 

so high values of this variable reflect that citizens tend toward more risky behaviors on 

account of a lack of confidence in their institutions and the rigidness of the legal system, 

which fosters greater non compliance. Hence, countries with higher UA tend to be more 

tolerant of corrupt activities and so the level of shadow economy is higher. 

In terms of the MASC dimension, a significant and negative relation is found 

with the levels of shadow economy between countries. Countries with a prevailing 

masculinity role, MASC, linked to values of competition, performance and 

achievement, are more aware of their fiscal obligations and have lower levels of shadow 

economy.  

Lastly, the GDPpc coefficient is negative and significant, suggesting that 

countries with higher levels of income register lower levels of shadow economy. 

Greater development is associated with more control of illegal activities and the 

opportunity cost of infringement is higher, meaning shadow economy is less attractive. 

 

5. Conclusions 

This paper examines the effects of the Hofstede cultural variables together with 

other socioeconomic factors on shadow economy. The sample is large, comprising 85 

countries and used the spatial variable as an additional explanatory variable. The 

estimation was made with a regression model that incorporates the spatial filtering 

technique and confirmed that national culture and the degree of development of 

countries are significant factors in explaining the different levels of shadow economy. 

The distribution of the shadow economy values shows high dispersion and strong 

spatial correlation. 

Specifically, the results returned by the model show that the highest (lowest) 

level of uncertainty avoidance is associated with higher (lower) levels of shadow 



 

economy among countries, which is in line with the findings reported by Doupnik and 

Tsakumis (2004) and Tsakumis et al. (2007), while greater (lesser) confidence in the 

norms and a higher (lower) masculinity are associated with lower (higher) levels of 

shadow economy. Likewise, we find that higher (lower) levels of per capita income are 

associated with lower (higher) levels of shadow economy. These findings are coherent 

with thise of Dreher and Schneider (2010), Buehn and Schneider (2012), Goel and 

Saunoris (2014) and Tsakumis et al. (2007).  

The results point to the existence of a pattern of countries with higher levels of 

shadow economy, characterized by low levels of rule of law efficiency, high uncertainty 

avoidance, low role of masculinity and low income levels.  

This profile characterization may be useful to policymakers in that it can help to 

direct measures used to reduce the high prevalence of shadow economy. Our findings 

justify the importance of including the cultural dimension and its spatial interrelations 

into any strategy used to fight shadow economy. 
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