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Abstract

Tax competitiveness of the country characterizes the ability of the tax system to ob-
tain permanent competitive advantages in attracting external and mobilizing internal 
financial resources due to the establishment of the optimal level of tax burden and 
differentiation of fiscal instruments. The complexity of this indicator determines the 
presence of a number of drivers of its formation. Shadow tax evasion is one of them. 
The purpose of the study is to assess the impact of the shadow tax evasion of taxpayers 
on the level of competitiveness of the tax system on the example of 11 European coun-
tries from 2011 to 2021. The methodological tools are regression analysis methods, 
Shapiro-Wilk tests, and Spearman’s rank correlation. It was determined that informal 
employment, informal production, and unregistered or informal entrepreneurship are 
the most common methods of tax evasion. Based on the results of the calculations, 
regression equations of the influence of shadow tax evasion on the level of competi-
tiveness of the country’s tax system were constructed. It has been proven that shadow 
tax evasion exerts the greatest influence on the level of tax competitiveness of Slovenia 
(0.32), Romania (0.34), and Croatia (0.26). The least sensitive to shadow tax evasion 
is the competitiveness of the Czech Republic’s tax system (0.096). For most analyzed 
countries, this influence is carried out with a time lag of 2 years. Only in Croatia, this 
influence is the most substantial with a one-year lag.
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INTRODUCTION

A significant number of income concealment schemes and tools lead 
to the fact that their negative consequences are manifested in vari-
ous spheres and sectors of the economy. The tax system is one of the 
most sensitive to the manifestations of the shadow economy. The im-
plementation of shadow schemes for concealing income leads to the 
deformation of the tax system, which consists in the appearance of 
disproportions in the distribution of the tax burden on individual 
economic subjects by increasing it for participants in official activities. 
According to Murphy (2019), in 2015 EU countries lost more than 824 
billion euros due to tax evasion. This affects the country’s economic 
development indicators and significantly threatens its sustainable de-
velopment and international competitiveness. 

According to the results of the experts of the Institute of Socio-
Economic Transformation and the Center of Socio-Economic Research 
CASE Ukraine (2023), the amount of fiscal losses of the budget due to 
tax evasion was estimated at over 1,000 billion UAH. The results of a 
comparative analysis of the volume of fiscal losses of the budget testify 
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to their significant growth during the last 5 years. If, in 2015, fiscal losses from the use of tax evasion 
schemes ranged from UAH 110.5 to 168.5 billion, then according to the results of 2020, their volume 
amounted to UAH 291 – 465.8 billion.

In addition, the excessive share of the shadow sector of the economy contributes to the formation of a 
gap between the needs of society in providing them with the minimum necessary set of public goods 
and services and the ability of the country to satisfy them at the expense of tax revenues. This, in turn, 
leads to an increase in social tension in society, an increase in income inequality, and a deterioration in 
the level of material well-being of the population.

1. LITERATURE REVIEW  

AND ANALYSIS

The shadow economy is a complex phenome-
non affecting several indicators of the coun-
try’s development. According to Caurkubule 
and Rubanovskis (2014), the shadow economy 
inhibits the country’s sustainable economic de-
velopment. Slowing down the pace of economic 
growth, the shadow economy negatively impacts 
the country’s sustainable development and the 
population’s standard of living.

The shadow sector of the economy negative-
ly affects the country’s ability to finance social 
programs (Bhandari, 2023; Kuzior et al., 2020), 
health care measures (Reshetniak & Grifo, 2022; 
Vasilyeva et al., 2022), effectiveness of public ad-
ministration tools (Dźwigoł & Wolniak, 2018), the 
country’s investment attractiveness (Khayati & 
Terzi, 2023), its innovation potential (Kuzior et al., 
2022), business performance indicators (Bilan et 
al., 2018) and the stability of the financial sector 
as a whole (Kozmenko & Belova, 2015; Orlov et 
al., 2021; Melnyk et al., 2021a; Melnyk et al., 2021b; 

Bukhtiarova et al., 2022; Danylyshyn et al., 2022; 
Kuzmenko et al., 2023b; Njegovanović, 2023; Ogar 
et al., 2023; Kalaitan et al., 2023).

The characteristic features of shadow tax evasion 
shown in Table 1 prove that this phenomenon is 
inherent in any economic system, and the toolkit 
for combating it should take into account the en-
tire spectrum of its influence on the country’s de-
velopment indicator.

Many scientists consider the shadow economy 
to be an inhibitor of tax competitiveness growth. 
Business entities are pretty sensitive to fluctua-
tions in official and shadow exchange rates, and 
shadow activities lead to excessive risks for do-
mestic and foreign investors (Mohamadi & Glants, 
2018; Mujtaba et al., 2018; Yoshimori, 2023).

Mukherjee (2018) considered the reduction of the 
share of shadow tax evasion as a prerequisite for in-
creasing the level of tax competitiveness of the coun-
try due to the formation of additional advantages in 
the context of the application of international tax dif-
ferences and the transfer of profits by transnation-

Table 1. Features of shadow tax evasion

Feature The essence Authors 

Evolutionary
Shadow tax evasion is a natural result of the evolution of 
the economic system, which goes through four stages of its 
development: birth, development, maturity, decline

Myrdal (1954)

Uncertainty Shadow tax evasion is a phenomenon that is difficult to identify and 
fully evaluate Enste (2018)

Permanency Shadow tax evasion is a phenomenon inherent in any economic 
system that cannot be eliminated entirely

Vasilyeva et al. (2019), Kuzmenko et al. 
(2023a), Asare and Samusevych (2023)

Structurality
Shadow tax evasion is a complex structural component of the 
state economic policy, which includes the informal, fictitious, and 
criminal economy

Gentsoudi (2023), Patel et al. (2023)

A dual nature
Shadow tax evasion has both a positive (support for vulnerable 
population) and a negative impact on indicators of the country’s 
economic and social development

De Soto (1989), Hart (1973), Vostrykov and 
Jura (2022)

Deviance Shadow tax evasion is the result of a decrease in the significance of 
moral norms and values in society

Alm and Torgler (2006), Torgler (2011), 
Daude and Melguizo (2010)
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al corporations to more attractive places of taxation. 
The study shows the desire to optimize financial 
flows to increase competition between countries for 
the profits of transnational corporations as the main 
prerequisite for improving the country’s tax policy 
and the policy of de-shadowing its economy.

Cremer and Gahvari (2000) examined the impli-
cations of tax evasion for tax competition and fis-
cal policy coordination. The authors prove that tax 
evasion leads to fiscal competition regarding tax 
rates and the probability of an audit. At the same 
time, integration can turn an honest country into 
an evader: tax harmonization can worsen the situ-
ation of both countries and force the other honest 
countries to evade.

An effective tax strategy for businesses and trans-
actions with a cash economy requires a holistic 
approach to compliance management, in which 
traditional monitoring and control tools play a 
key role, such as giving tax administrations ac-
cess to taxpayer data and matching information 
from various public and private sources (Awasthi 
& Engelschalk, 2018; Kobiyh & El Amri, 2023; 
Kwilinski, 2019).

In general, the results of the conducted analysis 
prove the lack of sufficient studies on the connec-
tion between the shadow economy and the level of 
the country’s tax competitiveness and highlight the 
need for a more detailed analysis of these issues.

One of the indicators reflecting the effectiveness of 
the country’s tax system is the level of its tax com-
petitiveness, which is often one of the decisive cri-
teria when investors and business representatives 
make decisions regarding the feasibility of carrying 
out activities in a given country. In this way, iden-
tifying external and internal factors that influence 
the quality of the internal and external components 
of its tax policy plays an important role.

Thus, the purpose of the study is to assess the im-
pact of shadow tax evasion on the competitiveness 
of the tax system. The hypothesis of the study is:

H1: Shadow tax evasion affects not only the indi-
cators of the functioning of the country’s tax 
system but also the level of its international 
competitiveness.

2. METHODOLOGY 

Verification of the validity of the proposed hy-
pothesis is carried out based on regression anal-
ysis methods. The level of informal production 
(InfProd), the level of informal employment 
(InfEmpl), and the percentage of firms that com-
pete with unregistered or informal firms (FAIF) 
are used as a factor indicator. The level of tax 
competitiveness of the country is used as a result 
indicator. 

The information base of the research is data 
from the World Bank and the Organization for 
Economic Cooperation and Development. 11 
European countries (Poland, the Czech Republic, 
Slovakia, Slovenia, Romania, Hungary, Croatia, 
Lithuania, Latvia, Estonia, and Ukraine) were 
chosen as the object of the study, the period of the 
study is 2001–2021.

The country’s tax competitiveness level is deter-
mined in the first stage of the study. An integral 
indicator combines 17 components of the devel-
opment of the tax system: VAT rate, corporate 
income tax, personal income tax, social contribu-
tions, the Fiscal Health Index, the Tax Freedom 
Index, time for preparation of tax reporting and 
payment of taxes, time for border and customs 
control during export/import, time for process-
ing documents during export/import, cost of pro-
cessing documents during export/import, cost of 
passing control during export/import, number of 
payments, necessary for settlement with the tax 
authorities, the Financial Literacy Index, the lev-
el of tax morale of the population, the Economic 
Freedom Index, the volume of GDP, and the level 
of tax potential.

Bringing these indicators to a comparable form 
is carried out using the method of normalization 
based on the minimax approach. Normalization 
of indicators of stimulators/destimulators is car-
ried out using the formula:

min_ max

_ max _ min

_ max

_ min

/ /

,

1,

it it it it

it it

it

it i

it i

ITCI ITCI ITCI ITCI

ITCI ITCI
ITCI

ITCI ITCI

ITCI ITCI

−
 −

=   ≥  ≤

 (1)
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where 
itITCI  is the normalized value of the i-th 

indicator in the t-th year; ITCI
it
 the actual value 

of the i-th indicator in the t-th year; _it maxITCI  
is the maximum normative value of the i-th indi-
cator; _  it maiITCI is the minimum regulatory val-
ue of the i-th indicator; ITCI

it_min
 is the minimum 

value of the i-th indicator during the analyzed pe-
riod; ITCI

it_max
 is the maximum value of the i-th 

indicator during the analyzed period.

The determination of the integral indicator of the 
competitiveness of the tax system is carried out 
according to the formula:

( )
1 1

, 
i

n n
a

A M

i i M i

i i

ITCI a ITCI ITCI ITCI
= =

= =∑ ∑   (2)

where ITCI
A
 and ITCI

M
 are partial indicators (for 

the additive and multiplicative form) of the i-th 
component of tax competitiveness; n are the num-
ber of indicators; a

I 
 are the weighting coefficients 

of indicators for which the condition is fulfilled.

Weighting coefficients are determined using the 
method of expert evaluations. The prerequisite for 
building a model of the dependence of the coun-
try’s tax competitiveness on the indicators of shad-
owing of the economy is to check the data for com-
pliance with the law of normal distribution, which 
is carried out using the Shapiro-Wilk test:
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( )
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Determining the duration of the time lag due to 
which the effect of shadowing the economy on 
the level of tax competitiveness of the country is 

the greatest (based on the Spearman correlation 
coefficient):

( )
2

2

6
1  .

1

d

n n
ρ ∑
= −

−  (4)

The construction of a model of the dependence of 
the tax competitiveness of the country on the in-
dicators of shadowing of the economy is carried 
out on the basis of the construction of a regression 
equation of the following type:

( ) ( )0 1

1

 ,n

n
m

n

i

ITCI t m SEI t l
=

= ⋅ −∏  (5)

where ITCI(t) is the level of tax competitiveness of 
the country in period t; m

0
, m

1
 are individual pa-

rameters of the econometric model, which deter-
mine the nature of the dependence between indi-
cators; i

i 
is the i-th indicator of the functioning of 

the shadow sector of the economy; l
1
 is the time lag.

3. RESULTS AND DISCUSSION

Calculations of the level of competitiveness of the 
tax system carried out with the help of formulas 
1 and 2 show a slight increase in the levels of tax 
competitiveness of all analyzed countries during 
the last 10 years. Ukraine has one of the lowest 
values of tax competitiveness. This is due to the 
significant labor-intensiveness of the processes of 
calculation and payment of tax payments, a sig-
nificantly lower level of economic freedom, fiscal 
health and economic development of the country 
as a whole.

To model the influence of shadow tax evasion on 
the level of tax competitiveness of the country, in 

Table 2. Assessing the country’s tax competitiveness level

Country 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Ukraine 0.64 0.64 0.64 0.66 0.66 0.67 0.68 0.68 0.67 0.69 0.69

Poland 0.68 0.68 0.71 0.71 0.7 0.72 0.72 0.72 0.74 0.74 0.75

The Czech Republic 0.71 0.71 0.74 0.74 0.73 0.75 0.75 0.75 0.77 0.77 0.78

Slovakia 0.67 0.67 0.70 0.70 0.69 0.71 0.71 0.71 0.73 0.73 0.74

Slovenia 0.68 0.68 0.71 0.71 0.70 0.72 0.72 0.72 0.74 0.74 0.75

Romania 0.66 0.66 0.69 0.69 0.68 0.70 0.70 0.70 0.72 0.72 0.73

Hungary 0.71 0.71 0.74 0.74 0.73 0.75 0.75 0.75 0.77 0.77 0.78

Croatia 0.72 0.72 0.75 0.75 0.74 0.76 0.76 0.76 0.78 0.78 0.79

Lithuania 0.75 0.75 0.78 0.78 0.77 0.79 0.79 0.79 0.82 0.82 0.83

Latvia 0.76 0.76 0.79 0.79 0.78 0.80 0.80 0.80 0.83 0.83 0.84

Estonia 0.78 0.78 0.81 0.81 0.80 0.83 0.83 0.83 0.85 0.85 0.86
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the next stage, a comparative analysis of the aver-
age values of these indicators for 2011–2021 was 
carried out for 11 countries of the world (Ukraine, 
Poland, the Czech Republic, Slovakia, Slovenia, 
Romania, Hungary, Croatia, Lithuania, Latvia, 
and Estonia).

The results of the comparative analysis shown in 
Figure 1 show that higher values of the level of 
tax competitiveness correspond to lower values of 
shadowing of the economy. Thus, it is possible to 
draw a conclusion about the inverse relationship 
between the analyzed indicators. 

The prerequisite for modeling the relationship be-
tween the analyzed indicators should be verifying 
data series for compliance with the law of normal 
distribution. For this purpose, the study analyzes 
data series for 2011–2021 using the Shapiro-Wilk 
test and builds histograms of the data array dis-
tribution. This can improve the quality and reli-
ability of modeling results by excluding from the 
analysis those data that are not subject to the law 
of normal distribution.

The histograms of the distribution of the array 
of data for indicators of the shadow sector of 
the economy and the level of tax competitive-
ness shown in Figure 2 allow the paper to con-
clude that the points of relative accumulated fre-
quencies do not correspond to the law of normal 
distribution.

In addition, Figure 3 indicates that individu-
al values of the relative accumulated frequen-
cies in percentages are significantly far from a 
straight line, which confirms the validity of the 
previous results regarding the inconsistency of 
all data series analyzed with the law of normal 
distribution.

At the next stage, using the Shapiro-Wilk test, the 
study tests the data series for normality of distri-
bution. Table 2 shows that only a small number 
of indicators conform to the normal distribution 
law. For most indicators, the calculated values 
are lower than the critical (0.05), which accepts 
the alternative hypothesis of non-compliance 
with the law of normal distribution at the level of 
statistical significance p < 0.05.

Taking into account the heterogeneity of the data 
set (the presence of old ones that correspond and 
do not correspond to the law of normal distribu-
tion), the paper evaluates the relationship between 
the indicators of the development of the shadow 
sector of the economy and the level of tax compet-
itiveness of the country using the Spearman corre-
lation coefficient (Table 3).

The values of the correlation coefficients given in 
Table 3 draw the following conclusions:

• the increase in the level of informal produc-
tion leads to a decrease in the level of tax com-

Figure 1. Comparison of the average values of the levels of tax competitiveness  
and shadowing of the economy for the period 2011–2021
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.8

.85

IT
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15 20 25 30 35 40
SE



134

Public and Municipal Finance, Volume 12, Issue 2, 2023

http://dx.doi.org/10.21511/pmf.12(2).2023.11

Note: a) the level of informal production; b) the level of shadowing of the economy; c) level of tax competitiveness; d) shares 
of firms that compete with unregistered or informal firms; e) the level of informal employment in Ukraine in 2011–2021.

Figure 2. Histogram of the distribution of the array of data regarding indicators of the shadow sector 
of the economy and tax competitiveness in Ukraine
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Figure 3. Scatter diagrams of indicators of the shadow sector of the economy  
and tax competitiveness in Ukraine



136

Public and Municipal Finance, Volume 12, Issue 2, 2023

http://dx.doi.org/10.21511/pmf.12(2).2023.11

petitiveness of all analyzed countries with a 
time lag of 2 years;

• when the level of informal employment 
of the population increases, the level of 
tax competitiveness of Ukraine, Poland, 
Slovenia, Croatia, Lithuania, Latvia, and 
Estonia decreases with a time lag of 1 year; 
Slovakia, the Czech Republic, and Hungary 

– with a lag of 2 years;

• the change in the share of firms competing 
with unregistered or informal firms affects 
the level of tax competitiveness in Croatia 
with a time lag of 1 year, for the rest of the 
countries – with a time lag of 2 years;

• informal employment of the population ex-
erts the greatest influence on the level of tax 
competitiveness of the analyzed countries.

The obtained results form prerequisites for eval-
uating the parameters of the regression model, 
which formalizes the dependence of the level of 
tax competitiveness on the indicators of the func-
tioning of the shadow sector of the economy.

Based on econometric modeling, the individual 
parameters of the econometric model were de-
termined, which determine the nature of the de-
pendencies between indicators (Tables 4 and 5). 
Shadow employment of the population has the 
greatest impact on the level of tax competitiveness 

Table 3. Checking the indicators of the functioning of the shadow sector of the economy  
for compliance with the law of normality of distribution using the Shapiro-Wilk test

Country Indicator W V z Prob>z

Ukraine
InfProd 0.93021 1.414     0.688    0.24570
InfEmpl 0.84048      2.344     1.568    0.05847

FAIF 0.91211      1.354     0.536    0.29582

Poland
InfProd 0.91061 2.69960 2.03999 0.02096
InfEmpl 0.90271 2.85197 2.14825 0.01611

FAIF 0.89554 2.36536 1.77081 0.00947

The Czech Republic
InfProd 0.96326 1.08866 0.16941 0.43401
InfEmpl 0.86925 2.70413 1.96396 0.00463

FAIF 0.94791 1.60392 0.96736 0.16766

Slovakia
InfProd 0.86393 2.25238 2.17221 0.00199
InfEmpl 0.55097 4.69358 2.94218 0.00000

FAIF 0.98112 0.62653 0.96636 0.83449

Slovenia
InfProd 0.97147 0.86110 0.31176 0.62378
InfEmpl 0.97180 0.87614 0.27567 0.60991

FAIF 0.89789 1.70010 1.73686 0.01071

Romania
InfProd 0.97331 0.80998 0.43707 0.67033
InfEmpl 0.97065 0.93529 0.14335 0.55831

FAIF 0.83662 2.69653 2.45137 0.00058

Hungary
InfProd 0.96486 1.10470 0.20049 0.42174
InfEmpl 0.98283 0.57641 1.13778 0.87397

FAIF 0.89515 1.69732 1.72931 0.01097

Croatia
InfProd 0.86267 2.27290 2.18654 0.00188
InfEmpl 0.96239 1.17788 0.33181 0.37130

FAIF 0.83620 2.70374 2.45514 0.00057

Lithuania
InfProd 0.88489 1.91192 1.91794 0.00551
InfEmpl 0.90460 1.54761 1.58747 0.01775

FAIF 0.83089 2.78969 2.50419 0.00045

Latvia
InfProd 0.87455 2.07993 2.04922 0.00332
InfEmpl 0.90955 1.51046 1.55352 0.01981

FAIF 0.91179 1.47442 1.51579 0.02234

Estonia
InfProd 0.95528 0.76687 0.50250 0.25322
InfEmpl 0.93267 0.97758 0.86768 0.12532

FAIF 0.92185 1.27480 1.28718 0.04412
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of the analyzed countries. Unofficial employment, 
payment of wages in envelopes, and underestima-
tion of the official wage level negatively affect the 
country’s tax system’s competitiveness and attrac-
tiveness for international investors.

The parameters listed in Table 6 formalize the 
inf luence of indicators of the functioning of the 
shadow sector on the level of tax competitive-
ness of the analyzed countries of the world as 
follows:

Table 4. Correlation coefficients between the level of the country’s tax competitiveness and 
indicators of the functioning of the shadow sector of the economy for 2011–2021

Country Indicator
Time lag

0 1 2 3

Ukraine
InfProd –0.57240 –0.58467 –0.59720 –0.49239
InfEmpl –0.47722 –0.84838 –0.58326 –0.42419
FAIF –0.58326 –0.68931 –0.71582 –0.27838

Poland
InfProd –0.37531 –0.44718 –0.59092 –0.40726
InfEmpl –0.55099 –0.61488 –0.47114 –0.34337
FAIF –0.39316 –0.49573 –0.62393 –0.49573

The Czech Republic
InfProd –0.46154 –0.58120 –0.72650 –0.58120
InfEmpl –0.58974 –0.57265 –0.70940 –0.49573
FAIF –0.43590 –0.58120 –0.64957 –0.52991

Slovakia
InfProd –0.55556 –0.54701 –0.69231 –0.41026
InfEmpl –0.66667 –0.56410 –0.83761 –0.83761
FAIF –0.52991 –0.63248 –0.68376 –0.52137

Slovenia
InfProd –0.38462 –0.47863 –0.54701 –0.28205
InfEmpl –0.30769 –0.38462 –0.29915 –0.23077
FAIF –0.35043 –0.43590 –0.51282 –0.25641

Romania
InfProd –0.17949 –0.22222 –0.35043 –0.13675
InfEmpl –0.64957 –0.70940 –0.55556 –0.39316
FAIF –0.83513 –0.82187 –0.87450 –0.62303

Hungary
InfProd –0.29163 –0.29163 –0.84540 –0.21210
InfEmpl –0.56210 –0.63254 –0.75840 –0.55675
FAIF –0.53212 –0.62080 –0.79817 –0.44343

Croatia
InfProd –0.65036 –0.64051 –0.81788 –0.48285
InfEmpl –0.71582 –0.90141 –0.70257 –0.53024
FAIF –0.41230 –0.55099 –0.53502 –0.38330

Lithuania
InfProd –0.46570 –0.49509 –0.56874 –0.35934
InfEmpl –0.87490 –0.87560 –0.86164 –0.64954
FAIF –0.46315 –0.51107 –0.60689 –0.46315

Latvia
InfProd –0.51107 –0.53502 –0.65480 –0.49509
InfEmpl –0.68674 –0.87450 –0.67077 –0.51107
FAIF –0.67606 –0.74234 –0.79536 –0.59652

Estonia
InfProd –0.68931 –0.78540 –0.86164 –0.50373
InfEmpl –0.54467 –0.63796 –0.54301 –0.39128
FAIF  –0.51163 –0.65117 –0.77563 –0.37210

Table 5. Regression model of the dependence of tax competitiveness of Ukraine on the indicators  
of the shadow sector of the economy

Indicator Coefficient Standard error t-statistic Lower 95% Upper 95%

Y-intersection 4.373789 0.007552 721.22 4.358986 4.388592

InfProd 0.467035 0.000346 22.58 0.006952 0.005596

InfEmpl 0.270197 0.000422 25.62 0.007856 0.009511

FAIF 0.220671 0.000336 33.26 0.008312 0.009628
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• for Ukraine: 

( ) ( ) ( ) ( )1.47 0.2702 0.467 0.2207Pr 2  1  2 ,
UKR

ITCI t e Inf od t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (6)

• for Poland: 

( ) ( ) ( ) ( )2.34 0.2117 0.2615 0.2366Pr 2  1  2 ,
POL

ITCI t e Inf od t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (7)

• for the Czech Republic:

( ) ( ) ( ) ( )0.98 0.0996 0.2698 0.137e 2  2  2 ,
CZE

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (8)

• for Slovakia: 

( ) ( ) ( ) ( )3.19 0.2989 0.2864 0.2406e 2  2  2 ,
SVK

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (9)

• for Slovenia: 

( ) ( ) ( ) ( )0.56 0.3168 0.3238 0.3265e 2  1  2 ,
SVN

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (10)

• for Romania: 

( ) ( ) ( ) ( )1.87 0.3362 0.386 0.2106e 2  1  2 ,
ROU

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (11)

• for Hungary: 

( ) ( ) ( ) ( )1.51 0.2258 0.3547 0.225e 2  2  2 ,
HUN

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (12)

• for Croatia: 

( ) ( ) ( ) ( )4.12 0.2509 0.3611 0.2398e 2  1  1 ,
HRV

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (13)

• for Lithuania: 

( ) ( ) ( ) ( )2.38 0.2989 0.2109 0.2284e 2  1  2 ,
LTU

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (14)

Table 6. Econometric model of the formalization of the influence the shadow sector of the economy 
on the country’s tax competitiveness

Country
InfProd InfEmpl FAIF

d
i2

l
i2

d
i1

l
i1

d
i3

l
i3

Ukraine 0.2702 2 0.467 1 0.2207 2
Poland 0.2117 2 0.2615 1 0.2366 2
The Czech Republic 0.0996 2 0.2698 2 0.137 2
Slovakia 0.2898 2 0.2864 2 0.2406 2
Slovenia 0.3168 2 0.3238 1 0.3265 2
Romania 0.3362 2 0.386 1 0.2106 2
Hungary 0.2258 2 0.3547 2 0.225 2
Croatia 0.2509 2 0.3611 1 0.2398 1
Lithuania 0.2989 2 0.2109 1 0.2284 2
Latvia 0.2178 2 0.3175 1 0.3698 2
Estonia 0.1868 2 0.3365 1 0.2491 2
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Thus, the results of the conducted analysis con-
firm the hypothesis about the significant impact 
of tax evasion on the level of competitiveness of 
the country’s tax system. This leads to a constant 
underpayment of tax revenues by the budget, a de-
crease in the country’s investment and financial 
potential, and a shift in the tax burden to respon-
sible taxpayers. In general, this leads to a decrease 
in the international competitiveness of the tax 
system and leads to labor migration, withdrawal 
of investments from the country, and closure of 
businesses. Establishing dependence forms the ba-
sis for determining the most priority tools for in-
creasing the country’s tax competitiveness.

The results of the study confirmed the hypothesis 
that shadow tax evasion affects the competitive-
ness of the country’s tax system. The obtained re-
sults correlate with the results of previous studies 
(Mohamadi & Glants, 2018; Mujtaba et al., 2018; 
Cremer & Gahvari, 2000) in which the level of the 

shadow economy is defined as one of the influen-
tial determinants of the formation of the country’s 
international competitiveness.

At the same time, this study does not support that 
the geographical location of the country (tax com-
petition mainly exists between geographically 
adjacent counties; Tao et al. (2023)), the share of 
intangible capital, and the growth of financial glo-
balization (Quadrini & Ríos-Rull, 2024), and cap-
ital tax rate (Tamai, 2022) are factors of the coun-
try’s tax competitiveness.

At the same time, this paper has several limita-
tions that can be considered in further research. 
This is due to the impossibility of assessing the full 
amount of tax evasion due to all schemes, the dif-
ficulty of considering the indirect impact of shad-
owing the economy on the competitiveness of the 
country’s tax system, and the latent relationships 
between them. 

CONCLUSION

This study is devoted to assessing the impact of shadow tax evasion on the level of competitiveness of 
the tax system of the 11 European countries from 2011 to 2021. Regression equations of dependence be-
tween indicators were constructed using regression analysis, Shapiro-Wilk tests, and Spearman’s rank 
correlation.

It has been proven that informal employment has the greatest impact on tax competitiveness. With the 
help of the Spearman correlation coefficient, it was concluded that the increase in informal production 
leads to a decrease in tax competitiveness in all countries with a time lag of 2 years. Moreover, changes 
in the share of firms that compete with unregistered or informal firms and the population’s informal 
employment level affect the level of tax competitiveness in individual countries with a lag of 1 year.

Minimizing these impacts is possible by reforming the country’s tax policy to increase its attractive-
ness both at the international level and among representatives of the domestic business environment by 
counteracting the shadowing of the economy. The most priority measures to increase the competitive-
ness of the country’s tax system include: combating the manipulation of the amount of the tax burden 
on the incomes of individuals through unofficial employment, payment of wages “in envelopes”, etc.;  
application of tax tools for the regulation of shadow activities (incentive tax benefits);  formation of a 

• for Latvia: 

( ) ( ) ( ) ( )3.98 0.2178 0.3175 0.3698e 2  1  2 ,
LVA

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (15)

• for Estonia: 

( ) ( ) ( ) ( )2.82 0.1868 0.3365 0.2491e 2  1  2 .
EST

ITCI t InfProd t InfEmpl t FAIF t= ⋅ − ⋅ − ⋅ −  (16)
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coherent and stable legal framework; introduction of tools for assessing and forecasting the amount of 
tax debt that comes to the budget due to the implementation of shadow tax evasion schemes.
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