
 FINANCIAL AND CREDIT ACTIVITIES: PROBLEMS OF THEORY AND PRACTICE  2021 № 4 (39)

  193ISSN 2306-4994 (print); ISSN 2310-8770 (online)

 

UDC 336.225.613:303.01 

Tiutiunyk I.  
Doctor of Economics, Associate Professor,  

Associate Professor of Finance and Entrepreneurship Department  
Sumy State University, Ukraine;  

e-mail: i.karpenko@finance.sumdu.edu.ua; ORCID ID: 0000-0001-5883-2940 
Mazurenko O.  
Ph. D. student  

Sumy State University,  
 Deputy Head of the Main Department of the State Tax Service of Ukraine in Sumy region, Ukraine;  

e-mail: mazurenko.olv@gmail.com; ORCID ID: 0000-0001-5925-3692 
 

PERSONAL INCOME TAX GAPS:  
BIBLIOMETRIC AND ECONOMETRIC ANALYSIS 

Abstract. The article is devoted to the essence and features of the formation of personal 
income tax gaps. The object of the paper is 1795 publications indexed in the Scopus database on the 
tax gaps in the national economy. The time horizon of the study was in 1935—2021.  On the basis 
of bibliometric analysis, the main directions of the study of tax gaps are determine, the trend of 
changing the number of publications on this issue is analyzed. It is concluded that the theory of tax 
gap management is quite young and is currently only in its infancy. By the VOSViewer tools, five 
patterns of frequency of use of keywords in scientific works devoted to the issues of forming tax 
gaps have been identified, their connection with other economic categories have been determined. 
The analysis of the publications indexed in the Scopus database on a geographical basis is carried 
out. Clustering international research networks based on bibliometric analysis of scientific papers 
on the theory of tax gaps management by geographical location have been done. The article 
identifies the top Scientific Journals indexed by the Scopus database in which the issues of tax gap 
management were published most often. According to the Scopus database the most popular 
theories within this problem are: social theories, inequality and tax morality, management and 
motivation theories, sustainable development theory, production theory, concepts of fiscal policy 
implementation. A methodical approach to the assessment of tax gaps for personal income tax is 
proposed. The personal income tax gaps for Ukraine and European Union countries has been 
estimated. An average volume of personal income tax gaps within 7—28 %, and there is no positive 
dynamics in its reducing. The countries with the highest volume of personal income tax gaps 
include Greece, Poland, the Slovak Republic, Turkey, with the lowest — Germany, Belgium, 
Latvia, Luxembourg. Based on the Multiple regressions test, the hypothesis about the significant 
impact of tax gaps on personal income tax on the country’s economic development indicators was 
tested. Graphical interpretation of the link between the personal income tax gap and GDP for 
Ukraine and European Union countries indicates a negative correlation between them. 

Keywords: tax gap, shadow economy, tax evasion, GDP, economic development, state 
policy. 
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Introduction. Structural changes in the economy in recent years, accompanied by a 

decrease in the level of material well-being and social protection of the population, lead to an 
exacerbation of the problem of tax evasion by both entrepreneurs and individuals. Rising social 
contribution rates, inflation and the value of most goods and services are catalysts for finding new 
mechanisms for employees to conceal their income, one of which is informal employment. 

Data from the International Labor Organization show that the share of shadow employment 
in the non-agricultural sector of the Latin American economy is in the range of 55%, Asia — from 
45 to 85%. In Africa, informal employment accounts for almost 80% of non-agricultural 
employment, more than 60% of urban employment and more than 90% of new jobs over the last 
decade. 

According to the World Bank data on the level of shadow employment, in Ukraine this 
figure is 26% and is much lower than in Albania, Kazakhstan and Turkey. However, despite this, its 
importance has a negative impact on the country's economic development. 

Literature review and the problem statement. A significant number of scientists have 
studied the formation of tax gaps in the economy. For example, Yu. Kharazishvili [1] estimated the 
level of shadow employment in Ukraine on the basis of economic and mathematical modeling and 
concluded that on average this indicator is at the level of 20.3%, which is equal to 30—40% of 
GDP. The author claimed that most participants in the informal labor market are employed in the 
formal sector, and their real wages are 85—90% of the officially declared. 
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O. Zubenko in his paper analyzed the main drivers of informal employment [2]. According to 
the results, the author determined that only 44.9% of the population has official employment. At the 
same time, 23.4% of the employed population have an informal job, most of whom are persons who 
do not have formal employment at all. The smallest part of the sample works at home on orders. 

However, even with a slight reduction in the level of illegal employment, its volume is quite 
critical [3—6] and deserves a more detailed analysis in terms of studying the preconditions for its 
emergence and consequences for socio-economic development of the country. 

The purpose of this research is to estimate the amount of tax gaps on personal income tax in 
Ukraine and EU countries. 

Research results.In order to investigate the main trends in the theory of tax gaps 
development, we will conduct a bibliometric analysis of research on this issue. This will allow us to 
determine the main directions of further research on this issue, to carry out clustering of research 
networks according to various classification features, to determine its connection with other 
scientific schools and areas of research. 

In the first stage, we will search for scientific publications indexed by the Scopus database 
by the keywords «tax gap» and «tax gap management». A total of 2,361 publications were found in 
the Scopus database, the first of which dates back to 1935. However, given that the most active 
research on this issue, scientists have been engaged since 2010, the time horizon for the analysis 
was chosen for the period 2010—2021, and the object of study — 1795 publications (the study 
excluded conference materials and textbooks). 

Based on the results of the search for publications by keywords, we will conduct a 
retrospective analysis of the development of the concept of forming tax gaps and build a trend of 
changing the number of publications on this issue (Fig. 1). 

 

 
Fig. 1. The trend in the number of publications on tax gaps in the national economy 

Source: ompiled by the authors on the basis of the Scopus database. 
 
According to the results of the study, it is concluded that the theory of tax gap management 

is quite young and is currently only in its infancy (a significant increase in interest in this issue has 
occurred only in the last 4 years). 

In the second stage, using the software package VOSViewer will conduct a bibliographic 
analysis of the theory of management of tax gaps. Analysis of metadata of publications (title, 
authors and country affiliation, annotations and keywords, list of references) allowed us to identify 
five patterns of frequency of use of keywords in scientific works and their connection with other 
economic categories (Fig. 2). 

According to the results of bibliographic analysis, 74 key words (the frequency of use of 
which is more than 5) were identified and grouped into five structural and functional patterns. Most 
often the concept of tax gap management is studied in connection with social theories, inequality 
and tax morality (pattern 1), management and motivation theories (pattern 2), sustainable 
development theory (pattern 3), production theory (pattern 4), concepts of fiscal policy 
implementation (pattern 5). 
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Fig. 2. Patterns for the frequency of use of keywords in scientific papers 
Source: ompiled by the authors on the basis of VOSViewer toolkit. 

 
The analysis of scientific publications in which the results of research on tax gap 

management were most often published showed that this issue was most often considered in the 
following journals (10 or more publications): Energy Policy (27 publications), Sustainability 
Switzerland (18 publications), Tobacco Control 14 publications), National Tax Journal  
(13 publications), Ecological Economics (12 publications), E-journal of Tax Research  
(11 publications), European Economic Review (11 publications), International Tax And Public 
Finance (11 publications), Journal Of Cleaner Production (11 publications), Applied Economics 
 (10 publications), Economic Modeling (10 publications), Public Finance Review (10 publications). 

The largest number of publications on this issue was published by scientists from the United 
States, England, Canada, Germany, China (Fig.). In Ukraine, these aspects are poorly studied, and 
the number of publications on the management of tax gaps does not exceed 5. At the same time, the 
results of the analysis show a significant cooperation of scientists in studying this issue. Thus, the 
most fruitful is the scientific cooperation of scientists from cluster 1 — USA, Canada, Japan, China; 
cluster 2 — Ukraine, the Slovak Republic, Poland, the Czech Republic; cluster 3 — USA, Italy, 
Sweden, Denmark; cluster 4 — England, Australia, Indonesia, Malaysia. 

According to the results of the visualization of the research network of the most cited authors 
of publications on tax gap management, one of the first to deal with these issues was F. Schneider. 
Further development of the theory of management of tax gaps in the national economy was based 
on the provisions and results of research by this author. In addition, it should be noted that F. 
Schneider is one of the founders of the modern theory of shadow economy, and his proposed 
methods for estimating the shadow economy were the basis for further research. 

In general, we can distinguish 4 main clusters of researchers in the theory of tax gap 
management by quoting each other and deepening the conceptual principles of tax gap management 
put forward by their predecessors: Cluster 1 — J. Saunoris, R. Goel, W. Mazar; Cluster 2 —  
D. Theobaldelli, R. Delano, A. Buehen, F. Reza; Cluster 3 — S. Jordi, M. Pickhard; Cluster 4 —  
K. Goran, A. Milozhko, M. Arandarenko. 
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Fig. 3. Clustering of international research networks based on bibliometric analysis of 

scientific papers on the theory of management of tax gaps by geographical location 
Source: ompiled by the authors on the basis of VOSViewer toolkit. 

 
In general, the results of the analysis can be concluded about a significant level of research 

on the issues of estimating the volume and management of tax gaps in the economy. At the same 
time, given the wide variety of types of tax gaps due to the different specifics of accrual and 
payment of certain types of taxes and fees, it is important to develop methodological approaches to 
assessing gaps in terms of each type of tax payment. However, if for certain types of taxes and fees 
(VAT, corporate income tax) there is a significant number of approaches to estimating the amount 
of tax gaps in the scientific literature [7—10], some of them are poorly studied and require more 
detailed study. 

Thus, one of the least studied types of tax gaps is the gaps in personal income tax. As illegal 
employment is difficult to predict and manage, a precondition for a range of economic, social and 
political factors [11—16], timely identification of economic losses due to shadow employment will 
help to review the current policy to combat illegal employment and increase the effectiveness of 
measures taken. 

Data on the level of average wages per employee formed in the official sector of the national 
economy will serve as an information base for estimating the amount of tax gaps for personal 
income tax and the single social contribution (SSC). In the future, depending on the personal 
income tax rate and the single social contribution, the amount of tax gaps on these payments will be 
determined by the formula: 

 
  

 — the amount of tax gaps on personal income tax;  — the level of the average 
salary of one employee, which is formed in the official sector; — personal income tax rate; 

 — number of informally employed 
 Based on the data of the World Bank, we will estimate the amount of uncollected tax 
payments for Ukraine and the countries of the European Union. The results of the calculations are 
shown in Table 1. 
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Table 1 
Volumes of tax gaps on personal income tax, million dollars 

Country 2016 2017 2018 2019 2020 
Austria 23977,4 243474 241331 204194 207267 
Belgium 236088 232240 236818 233603 232699 
Bulgaria 4829,05 4914,78 4864,05 4908,11 4923,98 
Croatia 21822,9 20630,6 21238,3 20758,8 20514,9 
Czech Republic 64204,3 68707,4 68243,5 72974,7 76043,5 
Denmark 234133 228232 238921 243033 248009 
Estonia 6465,22 6661,01 6848,82 7662,07 8447,1 
Finland 154811 152665 156538 162377 166524 
France 636253 1404627 1412736 1402200 1514612 
Germany 1056272 1093407 1,1E+07 8781773 1,1E+07 
Greece 19589,3 196853 200637 173619 179779 
Hungary 30248,8 33042,6 311742 267721 329739 
Iceland 19483,9 21658,1 22019,7 24064,1 25604,8 
Ireland 107847 113986 115168 120077 123984 
Italy 1213215 1200868 1200244 1318727 1430665 
Latvia 9296,88 9496,25 12983,4 12663,5 13592,5 
Lithuania 10073,5 11041,8 11306,1 12029,8 12647,9 
Luxembourg 13939,8 16526,4 15812,4 17542,3 18623,2 
Netherlands 775080 775242 779744 797680 808489 
Norway 95767,2 99632,7 103166 105583 108525 
Poland 568446 586740 588335 652438 713393 
Portugal 151571 155613 159085 163113 167016 
Romania 61068,8 61562,2 38798,2 44068,9 39934,9 
Serbia 6110,45 7498,2 5028,82 6604,7 6872,36 
Spain 885100 918550 9274379 7578915 9242404 
Sweden 210621 216951 222236 230239 237110 
Switzerland 24086,8 244581 241268 202269 204055 
Turkey 477237 538885 547166 586937 620429 
Great Britain 919534 956136 9,4E+07 7,5E+07 9,4E+07 
Ukraine 444346.7 586707.6 675810.2 2841625 325301.7 

 Source: authors calculations based on [17]. 
 

Assessment of the volume of tax gaps showed that the level of shadow employment 
fluctuates within 7—28 %, and there is no positive dynamics in reducing the volume of shadow 
employment. The countries with the highest level of shadow employment include Greece, Poland, 
the Slovak Republic, Turkey, with the lowest — Germany, Belgium, Latvia, Luxembourg. Analysis 
of the rate of change in the volume of tax gaps by these taxes for 2016—2020 showed a gradual 
increase in almost all countries (by 78 % in the Czech Republic, by 81 % in the Netherlands, by 
46 % in Turkey, etc.). The lowest growth rates of these tax gaps were in Austria (3.5 %), Bulgaria 
(4.35 %), Italy (1.61 %). 

The results of the analysis showed an increase in the volume of tax gaps on personal income 
tax for 2016—2020 by 260.78%. At the same time, the share of the population employed in the 
shadow sector of Ukraine’s economy during this period decreased by only 1.3% (from 22.9% in 
2010 to 21.6% in 2018) and does not exceed the world average. Comparison of these data shows the 
existence of significant problems in the administration of these taxes and the low efficiency of tax 
reform processes in this area. Thus, after the increase in PIT rates from 15% to 18% in 2016, the 
annual growth rate of tax gaps on this tax has increased almost threefold (in 2014 — 6%, in 2015 — 
14%, in 2016 — 36%, in 2017 — 28%, in 2018 — 20%). At the same time, the reduction of the 
single social contribution rate in 2016 from 34.7% to 22% did not lead to a reduction in the relevant 
tax gaps (in 2016 it amounted to UAH 150.43 million, in 2017 — UAH 312.2 million, in 2018 — 
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UAH 348.06 million). In general, in Ukraine, the total amount of tax gaps for this group of 
payments in 2018 amounted to UAH 68,158.28 million, i.e. almost 2% of the country’s GDP. 

Significant tax gaps in most of the analyzed countries allow us to hypothesize the significant 
impact of shadow employment on the economic development of these countries. 

Graphical interpretation of the link between the analyzed indicators shown in Fig. 4 
indicates a negative correlation between them. The growth of the PIT Gaps leads to a deterioration 
in the country's economic development. 

 

 
 

Fig 4. Comparison of the PIT gap and GDP in European countries  
Source: Compiled by the authors. 

 
The results of the Multiple regressions test confirmed statistically significant the impact of 

PIT GAPS on the GDP in European countries (Table 2). 
Table 2 

The findings of the Multiple regressions test 
Country R F-value p-value Country R F-value p-value 

Austria -3,8684 2,43 0,0106 Latvia -4,1410 -1,11 0,0039 
Belgium -4,1410 1,11 0,0390 Lithuania -3,1054 -6,24 0,0439 
Bulgaria -3,1054 -6,24 0,0439 Luxembourg -0,7845 -1,94 0,0057 
Croatia -0,7845 -1,94 0,0057 Netherlands -2,6258 0,94 0,0112 
Czech Republic -2,6258 0,94 0,0112 Norway -0,6018 -0,36 0,0072 
Denmark -0,6018 -0,36 0,0072 Poland -2,4989 -3,07 0,0376 
Estonia -2,4989 -3,07 0,0376 Portugal -0,1354 -0,55 0,0093 
Finland -0,1354 -0,55 0,0093 Romania -2,6698 -0,56 0,0041 
France -2,6698 -0,56 0,0041 Serbia -0,6356 -0,17 0,0061 
Germany -0,6356 -0,17 0,0061 Spain -2,1814 -0,23 0,0106 
Greece -2,1814 -0,23 0,0106 Sweden -0,1853 -0,30 0,0095 
Hungary -0,1853 -0,30 0,0095 Switzerland -1,4100 2,45 0,0118 
Iceland -1,4100 1,24 0,0146 Turkey -0,2695 1,98 0,0012 
Ireland -0,2695 -0,10 0,0012 Great Britain -2,1343 0,26 0,0851 
Italy -3,8684 2,43 0,0106 Ukraine -1.698 0.17 0.0425 

*p < ,05 ** p < ,01 ***p < ,001, Standard errors within parentheses 
 

Thus, we can conclude about the impact of PIT gaps on a country's economic development. 
Tax evasion decreases the country's GDP and as a result stimulates the growth of the budget deficit. 

Conclusions. A retrospective analysis of the study of the tax gap management concept 
allowed us to make a conclusion about its ambiguous nature. On the one hand, the first single 
publications on this issue appeared in 1935, and on the other — it can be described as young, given 
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that most publications appeared only since 2013. The clustering of research networks on a 
geographical basis showed a low level of cooperation between scientists. Despite the fact that the 
vast majority of publications are inter-university in nature, the level of its internationalization is 
insignificant. Only 33 countries have more than 20 publications in this area of research. For most 
countries, their number is from 1 to 5. The degree of cooperation of scientists is quite low, which 
leads to the lack of scientific schools dedicated to the study of these issues. Most studies are local. 
F. Schneider was identified as a leading scientist in this field. The results of the Multiple regressions 
test confirmed statistically significant differences between PIT Gap and GDP for all analyzed 
countries. It allowed confirming the hypothesis that shadow employments had a statistically 
significant impact on the country’s economic development. 
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