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TAX EVASION IN THE CONTEXT OF THE SHADOW ECONOMY. .
EVIDENCE FOR THE EUROPEAN UNION COUNTRIES
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Abstract: In the literature, often the size of the shadow economy is considered equivalent to the
size of tax evasion. This is a misunderstanding of the two concepts. This paper shows that the
two concept are related, are correlated, and congruent, but are not identical. To do so, in the
current paper we highlight the differences and the similarities between the two phenomena and
we present the actual relationship between them. We then present the different type of
methodologies used to estimate the size of the two concepts. In the end, we present estimates of
the shadow economy using the physical input approach and analyze different levels of the
indicator in various areas of the European Union. The estimations show a higher level of
shadow economy in the Central East European countries and a lower level in the Western
European countries. The results also show a flourishing shadow economy in the European
Union, the unweighted average size of the shadow economy ranging from 23,7% of the official
GDP in 2007.to 21,3 % of the official GDP in 2013. To reduce tax evasion and the shadow
economy is needed a multifaceted policy approach that includes enforcement, the improvement
of public services and trust. Knowing the size and distribution of the shadow economy and tax
evasion and the differences between them can help to develop more efficient strategies at the
government level.
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Introduction

Analyzing tax evasion and estimating the shadow economy has been recently a real
concern for the politicians, economists and other social scientists. Yet, despite the many
methodological advances and empirical evidence, even today there are still areas that have not
been researched.
In the literature, often the size of the shadow economy is treated as equivalent to the amount of
tax evaded. This may be misleading. The problem can arise when developing policies to reduce
the two phenomena. A better understanding of the two terms is essential in this area of research.
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Measuring the size and elaborating policies to reduce their influence in the official
economy are of crucial importance. In this endeavor it is very important to understand the
concepts, to identify their determinants and to reveal the differences between them.

This article focuses on highlighting the differences and the common aspects of the two
concepts and a review of the literature regarding the estimation methods for the two phenomena
is provided. These aspects could be important for the authorities responsible of reducing tax
evasion and the shadow economy.

The findings in this paper can help policy makers make the distinction between the
shadow economy and tax evasion and elaborate targeted measures to reduce the consequences of
the two phenomena and their level. Policy makers at the European Union level can adopt
different strategies for different regions by analyzing the estimates of the shadow economy by
geographical positioning of the countries.

The rest of the paper is organized as follows. In the next section a literature review is
conducted on the definition, differences and common elements of tax evasion and the shadow
economy. We highlight the link between the two concepts and provide a brief overview on the
existing methods used for estimating the two concepts. The third part consists in presenting the
methodology including the ways of estimating the shadow economy using the electricity
consumption method among European Union countries. The fourth part is dedicated to the
results and discussion regarding the levels of shadow economy in different EU countries and
different EU geographical regions. The last section is dedicated to the conclusions of the study,
highlighting the main findings of the study.

Literature review

Tax evasion and the shadow economy. Common elements and differences.

The main motivation for any entity to get involved in tax evasion and the shadow
economy activities seems to be the possibility to earn higher income with less effort. The
interesting aspect is that this motivation is not corelated with the level of income an individual
actually earns in the context that does not involve tax evasion or shadow economy activities
(Pickhardt, Prinz, 2012). As a result, we can observe the poor getting involved in social benefit
fraud or seeking low skill jobs in the shadow economy, and the rich getting involved in tax
evasion or seeking top level jobs in shadow economy activities.

The main difference between tax evasion and shadow economy involvement is the extent
of criminal activities. Tax evasion is usually seen as petty crime that sometimes might be even
socially be accepted. For this reason, we can observe that tax evasion is often punished with
monetary fines and not actual imprisonment. However, an engagement in the shadow economy
may include serious criminal activities. Regarding criminal intensity, shadow economy activities
can be classified into three different levels. The first is the non-crime level which can include
activities such as neighborhood support with respect to manual jobs. Exchanges in this case are
usually in the form of a barter and therefore they are difficult to be traced with monetary
methods to estimate the size of the shadow economy.

The second level is the criminal level, this can include black labor activities. Most of
these activities are settled in cash to avoid being discovered by the authorities and because the
amount of many involved at an individual level is relatively low.

The third level is the organized crime level, which may include illegal arms trading, drug
dealing, prostitution, blackmailing, etc. in most of these cases the goods are sold in cash and
because the turnover can be large and permanent, a money laundry industry is required. (Unger,
2007). Most of these activities are based on international trade because the goods and services
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are usually produced cheaply in other countries than those in which the actual consumption takes
place. This international characteristic requires a wholesale and retail structure and usually
various vertically integrated “firms” would compete for business.

This classification can be helpful for highlighting the difference from tax evasion. While
tax evasion can occur without an involvement in the shadow economy, an engagement in the
crime or organized crime level of the shadow economy almost always leads to tax evasion, even
if tax evasion is not the main purpose of the criminal activity.

The first two levels can be used for distinguishing tax evasion. At the petty crime level of
tax evasion, we can usually find actions that bend the tax law, but not break it, although
sometimes the authorities may find them illegal. Underreporting of income or overreporting of
cost belong to this level. However, at the crime level of tax evasion we can find deliberate and
permanent activities to evade taxes.

In regard with the estimation methods, the classification is useful for assessing which
level is covered by the available methods. As an example, the currency demand methods are
suitable to cover the second and third levels of the shadow economy, but not the first. On the
other hand, the questionnaire survey methods can cover the first and second levels, but may not
cover the third. These facts can result in the underestimation of the shadow economy.

The empirical analysis shows that shadow economy acts as a substitute to official
economy while tax evasion is complement to GDP. (Dell’Anno, Davidescu, 2019) Shadow
economy and tax evasion are not congruent, but activities in the shadow economy almost always
imply the evasion of direct or indirect taxes, such as the determinants of tax evasion will most
certainly also affect the shadow economy. (Feld, Schneider, 2010)

The relationship between shadow economy and tax evasion is represented in fig1l.
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Fig. no. 1 The shadow economy and tax evasion

Estimation methods for the shadow economy and tax evasion.
There are many terms to describe activities that are concealed from the authorities.

9 (13 29 13 b (13

Examples as “underground economy”, “grey economy”, “hidden economy”, “cash economy”,
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“shadow economy”, “parallel economy”, and “black economy” have been used by various
authors. (OECD, 2002)

It is not a simple task to estimate the size of the shadow economy because of its hidden
nature. Usually, the participants in this informal sector deliberately avoid being identified by the
authorities. Therefore, it is not unusual to have different estimates of the size of the shadow
economy for the same country. Over the years there have been developed several methods to
estimate its size. These methods can be categorized as it follows:

A) Direct methods
In this category, we can distinguish two types of estimation methods: survey based and tax audit
based methods. These are not widely used because of the costs that imply such a procedure and
the biased results that might be obtained by not answering honestly to the questions by the
respondents. They exploit the micro-level data obtained from tax audits and surveys. Because tax
audits are not always random, this could lead to biased results as well.

B) Indirect methods
Indirect approaches are mostly macro-economic, they are also called “indicator” approaches. In
the literature we identified four groups of methods: 1) the discrepancy between national
expenditure and income statistics; 2) Estimating the shadow economy using employment
statistics; 3) Monetary methods; 4) The physical input approach (energy consumption).

C) The model approach
The indirect methods consider just one indicator to capture the size of the shadow economy.
They ignore other background information and variables that lead to shadow economy activities.
Frey and Weck (1983) address this issue by proposing a latent variable method which considers
a wide range of explanatory variables. The size of the shadow economy is estimated based on
variables that affect its size, on the one hand, and variables that are traces of the phenomenon, on
the other.

Table 1. Estimation methods of the shadow economy. Literature review

Estimation method References in the literature Advantage Disadvantage
They can deliver High costs;
Barthe, 1985; Fortin et al., estimations to Biased sample of

Survey based
methods

1996; Howe, 1988; Lemieux
et al., 1994; Leonard, 1994;
McCrohan et al., 1991; Panhl,

specific sectors and
regions;

the population
The honesty of the
respondents can be

1984; Warde, 1990; questionable;
Williams, 2004, 2006; They offer point
Direct Williams and  Windebank, estimates at a
methods 2001 certain time.
They can deliver They are not always
Tax audit-based US IRS estimation regarding  random;
methods a specific sector or They reveal a
region; fraction of the
informal activity
The national There can be other
Thediscrepancy  Franz, 1983; O’Higgins, accounts  provide causes for  the
between national  1989: Smith, 1994; MacAfee, both income based discrepancy;
expenditureand 1995 petersen, 1082; Del and  expenditure Some activities

income statistics

Boca & Forte, 1982; Park,
1979; Yoo & Hyun, 1998

based estimates;

might be omitted
from the
expenditure - based
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estimates
Indirect They can reveal the Differences can
methods o structure of have other causes,
Estimatingthe  Contini,1981; Del Boca, workforce at such as an economic
shadow economy 1 9g1. ()’ Neill, 1983. different times, crisis;
using employment sectors and regions.  People can have
statistics
both formal and
informal jobs at a
time;
They don’t include
“envelop” wages
Feige in 1979; Boeschoten They can reveal Not all shadow
and Fase, 1984; Cagan, 1958; useful information economy
Gutmann, 1977; Tanzi, 1980, regarding the transactions are paid
Mo?ﬁt?jry 1983; Alm, Embaye, 2013; shadow economy with cash;
methods Chen, Schneider, 2019 activities settled The sensitivity of
with cash the results to the
base year
assumptions
Lizzeri, 1979; Del Boca and Very simple and can There are shadow
o Forte, 1982; Portes, 1996; appear appealing economy activities
The physical input  Kaliberda and Kaufmann, that do not use
approach 1996; Johnson et al,1997; energy;
Lacko, 1996, 2000; Johnson They rely on a
et al, 1998; Eilat, Zinnes, broad definition of
2002; Psychoyios, D., et al, the shadow
2021; economy
Frey and Weck, 1983; The use of multiple The results are
Quintano &  Mazzocchi, variables to explain highly dependent on
2013; Ruge, 2010; Schneider the shadow proper selection of
and Enste, 2000; Buehn and economy the variables
The model MIMIC Schneider, 2007; Dell Anno
approach and Schneider, 2009;
Schneider, et al, 2010;
Williams and  Schneider,

2013; Schneider et al, 2015;
Hassan and Schneider, 2016;
Schneider and Buehn, 2018;
Medina and Schneider, 2019;
Schneider, 2019.

Regarding tax evasion, a common method to estimate its size is to audit businesses and
households' tax returns (see Slemrod, 2007). In this way, the authorities can assess the magnitude
of noncompliance to tax regulations and design suitable policies regarding tax enforcement. In
the United States this approach is known as the Internal Revenue Service's Taxpayers
Compliance Measurement Program (TCMP). The TCMP conducts random audits regarding the
differences between the amount that is reported by the taxpayers and the amount that the
examiner thought is correct. However, this method is costly and it reveals taxes evaded from the
aboveground activities.

Three decades ago, Tanzi (1983) made an attempt to estimate the size of tax evasion from
the underground sector. He estimated tax evasion by multiplying the average tax rate of the
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aboveground economy with the estimated size of the shadow economy. In his endeavor, he made
two assumptions. First, the average tax rate is the same in the shadow economy as in the official
economy. And second, he assumed that participants in the shadow economy do not pay taxes.
This methodology makes use of the estimated size of the shadow economy. If these estimates are
inaccurate in the first place, the estimation of the size of tax evasion can be inaccurate as well.
However, using the size of the shadow economy as a proxy for the magnitude of tax evasion is
not surprising given the strong correlation between the two measurements. According to Sam
(2010), the measures of shadow economy and tax evasion obtained from the World
Competitiveness Report for 2008, the coefficient of correlation shows a statistically significant
value of 0,87.

Methodology and data

Over time, researchers used various estimation methods to reveal the magnitude of the
shadow economy. None of the method is better than the other. The literature review shows that
all of these methods have their advantages and disadvantages. In our research we focused on
developing the electricity consumption method. (Appendix 1 — source: own processing of data).
In this paper we use the estimate of the size of the shadow economy in 25 EU countries, by
implementing a variation of the physical input approach, where instead of the electric power
consumption we use as a dependent variable the total final energy consumption, which includes
all forms of energy used in the economy.

For delivering the results we classified the 25 EU countries in for different clusters (Table
no 2). We mention that Estonia and Lithuania were not included in the study because of the lack
of data:

Table 2 European Union countries clustered by geographical position

No. | EU regions EU countries (25)

1 Northern Europe Denmark, Finland, Sweeden
Southern Europe Cyprus, Greece, Italy, Portugal, Spain, Malta
Western Europe Austria, Belgium, France, Germany, Irland, Luxemburg, The Netherlands

.4 Central and Eastern Bulgaria, Croatia, Czech Republic, Hungary, Latvia, Poland, Romania, Slovakia,
Europe Slovenia .

Results and discussion

Using this method, estimates show that Western European and Northern European
countries have smaller informal sector, whereas in Central Eastern European countries the
percentage of the shadow economy in the official GDP is higher. In the figures 2 and 3 we can
see the differences between EU countries for the years 2001 and 2021 regarding the percentage
of the shadow economy in the official GDP.

When analyzing the shadow economy in the 4 regions of European Union we can clearly
observe that there was a higher percentage of shadow economy from the official GDP in the
Central Eastern European countries and in the Southern European ones than in the countries from
the Western and Northern part of the European Union in 2001. The trend is kept for the year
2021 (fig no 4,5)

We can observe that, in time, the percentage of shadow economy in the official GDP had
overall a growing trend. Central Eastern European countries had a higher percentage of shadow
economy in the official GDP in 2001 and also in 2021.
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Regarding the estimates in various areas of EU in figures 6-13 we can see the differences
in the estimates of the shadow economy for 25 EU countries. We can also compare the estimates
for the years 2001 and 2021.
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For Central Eastern Europe the highest percent of shadow economy in the official GDP
are recorded by Romania and Bulgaria in 2001 and the trend is kept for 2021 as well. On the

other hand, The Czech Republic had the smallest level of shadow economy, with a descending
trend between 2001-2021 (fig 6,7). Among the Northern European countries Denmark had the

highest percentage of shadow economy in the official GDP, while Sweeden and Finland had the

lowest. The trend in the period 2001-2021 was descending for all three countries (fig no 8,9)

Greece and Cyprus had the highest levels of shadow economy among the Southern countries of

Europe, while the lowest levels are recorded by Spain, Portugal and Italy. The trend was
descending over the period 2001-2021 for all the countries except Greece. (fig no 10,11).
Regarding the Western European countries, we can recognize that this is the area where the
percentage of shadow economy is the lowest in Europe and the trend between the period 2001-

2021 is descending. (fig no 12,13)
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Estimates show that Western European countries have smaller shadow economy, whereas
in Eastern European countries the percentage of the shadow economy in the official GDP is
higher. The results also show a flourishing shadow economy in the European Union, the
unweighted average size of the shadow economy ranging from 23,7% of the official GDP in
2007.to 21,3 % of the official GDP in 2013. (fig 14). On the other part, starting on the
estimations of Schneider (2015), the study of Achim et al. (2019), on their study conducted on 31
European countries over the period 2005-2015, found an average level of shadow economy of
19%. So, we may observe that the current results of measuring shadow economy evidence higher
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level of shadow economy compared with previous studies conducted by Achim et al. (2019)
based on Schneider (2015).

Average shadow economy in EU countries
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Fig. no. 14 Average shadow economy in EU countries over the period 2001-2021

Conclusions

As we highlighted in the article, shadow economy and tax evasion are not equivalent
concepts. The empirical analysis shows that shadow economy acts as a substitute to official
economy, while tax evasion is complement to GDP. The two concepts are not congruent, but are
highly correlated. Activities in the shadow economy almost always imply the evasion of taxes,
such as it is obvious that the determinants of tax evasion will most certainly also affect the
shadow economy.

In the paper we focused on highlighting the common elements of tax evasion and the
shadow economy, the differences between them and revealing the main methods used in the
literature for estimating the two concepts. Reviewing the literature, we understood that the main
difference between tax evasion and shadow economy involvement is the extent of criminal
activities. Tax evasion is usually seen as petty crime that sometimes might be even socially
accepted. For this reason, we can observe that tax evasion is often punished with monetary fines
and not actual imprisonment. However, an engagement in the shadow economy may include
serious criminal activities.

We then categorized the main methods found in the literature for estimating the size of
the shadow economy and the size of tax evasion and described some of the methods used in
estimating tax evasion. Reviewing the literature, we acknowledged that all the methods, with no
exception, have their weaknesses and their strength. Regarding tax evasion there were very few
methods identified in the literature, most of which make use on the estimated size of the shadow
economy. More research regarding the estimation methods is mandatory in this area mainly for
efficiently implementing policies to reduce these phenomena.

The last part was dedicated to empirical evidence on shadow economy using the
electricity consumption method. The results show that Western European countries and Northern
European had the lowest level of shadow economy among the European countries, whereas the
Central Eastern European countries had the highest levels, both for the year 2001 and 2021.

Given the influence of the shadow economy, and specifically of tax evasion, in the
official economy, there is the need for an improvement of both the scope and measurement of the
shadow economy. A special interest should be given for the estimation of tax evasion
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considering that at the present moment there are no reliable methods of estimating this
phenomenon. In this respect, researchers should consider the enlargement of econometric models
that include institutional variables, such as governance indicators. Also, using spatial and
sectorial breakdowns of GDP would help to link surveys to indirect methods. (Pickhardt, Prinz,
2012)
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Appendix 1 Shadow economy estimation using the electricity consumption method in 25 EU

countries

2001 | 2002 | 2003 2004 2005 2006 2007 2008 2009 2010
Austria 9.3 9.5 9.9 9.8 9.9 9.8 9.8 9.6 9.4 9.8
Belgium 204 |195 | 19.9 19.4 18.6 18.5 17.9 18 17.5 18.2
Bulgaria 36 37.2 |39.1 39.3 40.4 41.8 41.9 40 35.5 36.5
Croatia 349 |[36.1 |374 37.7 38.2 38.6 39.3 39.4 39.3 38.7
Cyprus 308 [30.1 | 309 29.8 29.4 29.1 29.6 29.3 29.4 29.5
Czech Rep 172 | 172 |178 17.6 17 17.2 17 16.5 16.3 15.8
Denmark 15 149 |15 15 14.9 14.9 15.1 14.5 14.2 14.2
Finland 128 |132 |131 13 12.4 12.6 12.6 12 11.5 12.3
France 142 |142 |14 13.8 13.4 13.2 12.9 12.6 12.5 12.5
Germany 131 [ 131 |131 12.8 12.5 12.8 12.2 12.4 12.2 12.5
Greece 271 | 307 |40 475 48.8 53.7 62.4 69.5 64.5 57.8
Hungary 263 |[269 |275 27.1 28.4 27.9 27 26.8 27 26.8
Ireland 13.8 | 137 | 139 13.8 14.3 14.4 14.3 13.7 12.5 12.3
Italy 232 | 235 |24.2 23.8 23.7 23.5 23.3 22.5 21.9 21.7
Latvia 299 |31 32.6 33.4 34.6 35.5 37.2 355 35.9 34.8
Luxemburg |10.2 |104 |[10.7 11.6 11.6 11.4 11 10.7 10.3 10.4
Malta 254 | 229 |233 26.4 25.8 27.3 29 27 27.5 29.2
Netherlands | 10.6 | 106 | 10.6 10.6 10.5 10.4 10.3 9.8 10 10.2
Poland 265 |268 | 26.8 27.2 27 28.3 29 28.8 28.7 30.2
Portugal 219 |[227 |223 21.9 21.6 22 22.1 21.1 21.8 21
Romania 358 |[367 |37.6 38.8 38.6 39 39 39.1 36.7 36.3
Slovakia 184 |19 17.9 17.3 17.7 17.3 17.2 17.4 16.8 17.7
Slovenia 264 |263 | 265 26.4 26.9 26.8 27.1 28.4 26 26.3
Spain 241 | 243 | 251 25.2 25.2 24.5 24.7 22.9 22.1 21.8
Sweden 124 | 125 | 123 12 11.6 11.5 11.5 11 10.9 11.1
EUaverage |21.4 |21.7 [225 22.8 22.9 23.3 23.7 23.5 22.8 22.7
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2011 | 2012 | 2013 2014 | 2015 | 2016 2017 | 2018 2019 | 2020 | 2021
Austria 9.5 9.5 9.7 9.4 9.8 10 10 9.7 9.9 9.3 9.78
Belgium 17 169 | 173 16.8 17.7 18.1 17.9 17.8 17.6 16.9 17.58
Bulgaria 377 371 | 374 38.7 424 43.7 44.9 45.3 46.5 46.4 49.05
Croatia 375 1362 |36 354 38.3 39.2 41 40.7 42 40.2 42.08
Cyprus 26.9 248 | 234 24.7 25.1 26.8 27.3 27.6 26.3 225 23.47
Czech Rep 154 154 | 152 15.2 15.9 16.4 16.7 16.5 16.7 16.6 17.16
Denmark 13.7 13.1 | 129 12.8 13.5 13.8 13.7 13.5 13.2 12.6 12.97
Finland 11.9 119 |118 11.8 12 12.5 12.3 12.5 12.4 11.8 12.09
France 12.3 124 | 125 11.9 12.4 12.6 12.5 12.2 12.1 11.3 11.97
Germany 12.3 124 | 126 12.3 12.7 12.9 12.9 12.6 12.6 12.2 12.3
Greece 55.1 |474 |471 46.7 39.1 38.7 40.1 42.7 414 38.2 39.08
Hungary 26.9 | 257 |261 26 28.4 29.4 30.4 30.5 311 30.9 3191
Ireland 114 111 | 112 11.3 11.1 11.6 115 11.7 11.8 10.7 10.72
Italy 209 207 |20 19.4 20.4 20.6 20.1 20.3 20.5 19 20.11
Latvia 33.8 | 353 |347 35.9 36.9 37.7 39.4 40.9 40.9 40.1 40.5
Luxemburg 10.3 9.7 9.3 9.1 8.9 8.9 9 9.1 9 8.1 8.43
Malta 27 275 ]29.2 31.2 31.6 32.7 31.3 32.9 324 25.8 25.01
Netherlands | 9.7 9.6 9.5 9.1 9.5 9.7 9.7 9.6 9.5 9 8.99
Poland 29.7 1294 | 291 28.9 30.1 32.4 34.5 36.1 36.3 36 36.65
Portugal 204 185 |185 19.1 20 20.4 21.1 20.6 21.6 19.6 19.87
Romania 365 [375 |36.7 37.2 39 40.3 42.3 42.9 44.8 455 47.19
Slovakia 164 |158 | 164 15.7 16.1 16.9 17.9 17.7 18 17.2 18.14
Slovenia 26.3 | 255 |25 24.6 25.4 26.6 26.7 26.5 25.9 23.9 24.72
Spain 216 206 | 201 20.4 21.2 21.8 224 22.2 224 19.8 20.82
Sweden 10.5 106 | 105 10.4 10.6 10.4 10.4 10.1 10.3 10.3 11.69
EU average | 22 214 1213 214 21.9 22.6 23 23.3 234 22.2 22.9
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