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Abstract

The estimation of the tax burden is important, since, on the one hand, its results reflect the tax system efficiency, and,
on the other hands, the level of income redistribution in the national economy. The estimation of the general tax burden level
on the national economy of Ukraine should be realized through the development of forecast scenarios, based on economic and
mathematical modelling. The economists have not yet sufficiently worked out the problems of the predictive assessment of the tax
system efficiency through the introduction of a scenario approach, economic-mathematical modelling and extrapolation of dy-
namics series. It is necessary to evaluate and to develop scenarios for forecasting the level of the overall tax burden on the national
economy of Ukraine. The modelling of the influence of GDP dynamics on the volume of tax revenues and a unified social tax is
implemented. The method of calculating the level of the overall tax burden on the national economy is proposed. The scenarios
for forecasting the total tax burden on the Ukrainian economy have been developed. It is proved that in Ukraine, by the end of
2017, one third of the revenues in the national economy is redistributed through the fiscal system, while in 2004 the tax burden
made only a quarter of GDP. Thus, it is established, that over the next 5 years, the overall tax burden on the national economy will
increase (growth may range from +0.9 to +4 %).
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1. Introduction

In the context of macroeconomic instability and the debt problem aggravation, the esti-
mation of tax burden becomes of particular importance, since, on the one hand, its results reflect
the efficiency of the tax system, and, on the other hand, the level of income redistribution in the
national economy. Also, the tax burden must fulfill the stimulating function, based on the effect of
setting such tax rates, under which the business will receive more benefits from legal status than
when doing the underground work.

To study the effectiveness of the tax system of Ukraine, it is necessary to estimate the level
of the total tax burden on the national economy by developing forecast scenarios, based on the
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mathematical dependencies of tax revenues to the consolidated budget of Ukraine and the paid
unified social tax from GDP dynamics at current prices.

The basic methodological foundations for estimating the overall tax burden both for the
national economy as a whole and for individual economic entities in particular are described in
the scientific papers of many scholars. For example, A. Atkinson (1979) investigated the horizon-
tal equity and the distribution of the tax burden [1]. B. Reed and C. Rogers (2006) analyzed the
empirical relationships between changes in Tax Burden and changes in tax policies from 1987
to 2000, using states’ forecasts of revenue impacts of new tax legislation [2]. Kaplow L. (2010)
focused in his book on established results from the standard optimal tax model, with its assump-
tions of fully optimizing consumers under complete information, no costs of tax administration,
and no inefficient political processes [3]. C. Spengel, W. Li, W. Zinn and K. Finke (2011) provide
a comparative analysis of the corporate tax regimes in four important Asian countries, namely
China, India, Japan and Singapore [4]. A. Tiwari (2012) used the frequency domain approach
to investigate the short- and long-run Granger-causality from different tax burden measures
to GDP for the period 1947:1-2009:3 for the USA [5]. The collective monograph by V. Bashko,
T. Koschuk, O. Ozerchuk, Ya. Petrakov, A. Sokolovska (ed.), O. Tymchenko and T. Yefymen-
ko (ed.), (2014) is devoted to a comprehensive analysis of the tax burden on the economy, factors
of production and individual economic agents [6]. The author also began to investigate this prob-
lem in previous articles [7, 8].

Ideas for estimating the level of tax burden on the economy, both in developed countries and
in developing countries, in particular in Ukraine, do not lose their relevance today. The economists
have not yet sufficiently worked out the problems of the predictive assessment of the tax system
efficiency through the introduction of a scenario approach, economic-mathematical modeling and
extrapolation of dynamics series.

2. Aim of Research
The main objective of the study is to estimate and forecast the level of the total tax burden
on the national economy in Ukraine.

3. Materials and Methods

The general tax burden (in some scientific sources, the term “tax load” is used) on the na-
tional economy is an indicator that gives a quantitative characteristic of the state system and can be
used both for assessing trends of its development in the dynamics for the researched period and for
the international comparisons. Also, this indicator can serve as an income redistribution indicator
in the national economy.

We will analyze the dynamics of tax revenues, revenues of the consolidated budget of
Ukraine and the GDP at current prices (Table 1).

The data, given in Table 1, make it clear that the total volume of tax revenues to the budget
for the years 2004-2017 increased by 12.9 times. As a result, the consolidated budget revenues
increased by 11.5 times. At the same time, the amount of the unified social tax increased only by
5.6 times, which may indicate a much lower growth rate of individuals’ income, compared with
other tax bases. During the above mentioned period, GDP at current prices increased by 8.3 times;
whether, the place and role of the tax burden remains unclear — it is a factor that increases (stimu-
lates) or slows (prevents) the economic growth.

The overall tax burden on the national economy (TB) is understood as the percentage of the
total amount of all tax revenues to the budget and the unified social tax (T)) to the GDP at current
prices (GDP):

TB=(§H“T1/GDP)~1OO %, o))
i=1

where 0<TB<100%.
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Table 1
Development indicators of the national economy of Ukraine

Indicator values arranged by the years, million UAH:

Year Tax revenues Unified social tax Consolidated Budget Revenues  GDP at current prices
2004 64280 28182 88300 357544
2005 100748 41591 131312 457325
2006 131106 54293 168626 565018
2007 167949 75534 216050 751106
2008 235680 101951 291163 990819
2009 209789 99821 280217 947042
2010 236901 119343 304851 1120585
2011 323991 139056 387853 1349178
2012 347986 157980 432944 1459096
2013 341165 166864 429986 1522657
2014 355428 165923 443983 1586915
2015 507636 169874 652031 1988544
2016 650782 111707 782748 2385367
2017 828159 158910 1016788 2983882
Changes in 2017,
compared to +763879 +130728 +928488 +2626338
2004 (+/-)

Source: prepared by the author according to the data given in [9—11]

4. Results and Discussion

The tax process is a mechanism for redistributing income in the national economy and its
key role is to ensure the fulfilment of state functions. It is obvious that the dynamics of state in-
come in the form of tax revenues directly depends on the trends of GDP changes, which reflect the
national economy development (Fig. 1).

The data in Fig. 1 show that there is a direct correlation between the dynamics of GDP at
current prices and the amounts of consolidated budget revenues, tax revenues and a unified social
tax, formalized by the power function, where:

— the GDP growth by 1 % per year leads to an increase in the consolidated budget revenues
by 1.1 % with 99.3 % confidence;

—with 99.2 % confidence the annual amount of tax revenues to the budget increases by
1.14 %, with the GDP growth by 1 % per year;

— the annual amount of a unified social tax may increase by 0.83 % with 81.4 % confidence,
when the GDP at current prices rises by 1 % per year.

In order to estimate the overall tax burden on the Ukrainian economy, we will first analyze
the dynamics of its components:

— direct taxation burden — the correlation between the budget revenues from direct taxes and
the GDP at current prices;

— the indirect taxation burden — the correlation between the budget revenues from indirect
taxes and the GDP at current prices;

— the unified social tax burden — the correlation between revenues from the unified social tax
to and the GDP at current prices (Fig. 2).

From the data of Fig. 2 it is evident that during the investigated period, the structure of the
tax burden on the national economy has undergone significant transformations. Thus, the total tax
burden on the national economy in 2017, as compared with 2004, increased by 7.2 %, including the
share of indirect taxation burden, increased by 8.3 %, the share of direct taxation, increased by 1.5 %,
and the burden of a unified social tax, decreased by 2.6 %. It is worth noting that in 2004, the impact
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of direct taxation was prevailing at 10.8 % and the impact of the unified social tax at 7.9 % (total
18.7 %) against 7.1 % of indirect taxation. Instead, in 2017, the share of indirect taxation in the tax
burden on the economy grew every year and reached a record number of 15.4 % against the record
number of 12.4 % of the direct taxation share and low 5.3 % of the unified social tax (total 17.7 %).

1200,0
y= 0’1495)(].0962
2 —
1000,0 R2=10,9929 .
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E " y=0,0858x! 1414
=} 600,0 R>=0,9918
=
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© Tax Revenues Unified Social Tax ® Consolidated Budget Revenues

Fig. 1. Influence of GDP dynamics on consolidated budget revenues,
tax revenues and a unified social tax, billion UAH
Source: prepared and calculated according to the data given in Table 1
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Fig. 2. Dynamics of the structure of tax burden on the national economy of Ukraine in 2004-2017
Source: prepared and calculated according to the data given in [9—11]

Such significant changes happened first of all due to the introduction of the unified social tax
rate in the amount of 22 %, the double increase of the minimum wage (UAH 3200), starting from
the beginning of 2017, as well as the forced payment of VAT by the agricultural producers at the
beginning of 2016. Another factor in increasing the burden of indirect taxation on the economy is
the escalation of inflation (148.7 % in 2015, 113.0 % in 2016 and 114.4 % in 2017 [12]), which led to
a general rise in commodity prices, as well as prices for works and services.

The total tax burden increased from 25.9 % of GDP or 92.5 billion UAH (absolute mini-
mum of the analyzed period) in 2004 to 33.1 % of GDP or UAH 987.1 billion in 2017, reaching a
maximum of 34.7 % GDP in 2012. It may be concluded that about one third of the nominal GDP of
Ukraine is redistributed in the national economy through the fiscal system.

At the end of the study, using the formulas given in Fig. 1, and the extrapolation method of
dynamics series (Fig. 3), a scenario analysis was carried out in forecasting the total tax burden on
the economy, the which results are shown in Table 2.

From the data given in Table 2, it can be seen, that according to the pessimistic scenario,
in the next 5 years the level of the total tax burden on the Ukrainian economy may increase by
0.9 %, reaching 34 % by the end of 2022. According to a realistic scenario, the researched indi-
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cator could reach 35.3 %, increasing by 2.2 %, compared with 2017. According to the optimistic
scenario, — 37.1 % and +4 % respectively.

7000

6000 .
GDPopt = 377.86e0144% -
5000 R?=10.9637

4000
GDPreal = 10.019t* + 22.079t + 426.91

GDP at current prices, UAH billion

3000 R*=0.9618
2000 o
it ®
1000 QT GDPpes = 278.2810774
e R*=0.9414
.
0
0 5 10 15 20

Year reference number (t)
Fig. 3. Extrapolation of a GDP dynamics series at current prices, UAH billion

Source: author’s own calculations according to the data given in the Table 1

Table 2
Forecast scenarios of the total tax burden on the Ukrainian economy

Indicator Forecast Scenarios

Years
Pessimistic Realistic Optimistic
1. Total tax revenues to the consolidated budget of Ukraine, billion UAH
2018 578.93 802.26 1947.47
2019 612.90 904.15 2096.35
2020 646.62 1013.75 2246.54
2021 680.11 1131.20 2398.00
2022 713.39 1256.61 2550.64
2. Amount of unified social tax, billion UAH
2018 180.23 228.51 435.67
2019 187.86 249.28 459.66
2020 195.33 270.92 483.39
2021 202.64 293.42 506.89
2022 209.80 316.75 530.17
3. Overall tax burden of the national economy, %

2018 33.54 34.22 36.37
2019 33.65 34.48 36.57
2020 33.76 34.74 36.77
2021 33.87 35.00 36.95
2022 33.97 35.25 37.12

Source: author’s own calculations according to the data shown in Fig. 1, 4

The method of extrapolation, which is used in forecasting the total tax burden on the econo-
my, is based on the assumption that the revealed tendencies of GDP dynamics in actual prices will
remain in the forecast period. Therefore, the relationship equation, whose graph is called the trend
line, remains unchanged. So, Fig. 3 shows 3 equations of trends, the approximation level of which
R2>0.9, which indicates a high level of confidence in the formalization of the current trend in the
development of GDP in actual prices for 2004-2017. The author proposed to extrapolate the value
of the studied indicator for 5 forecast years in advance, using the above equations of trends. The
base is the quadratic trend equation, the calculated forecast values for which will form a realistic
scenario for forecasting GDP in actual prices (GDPreal).
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Also an important aspect of the extrapolation technique of a number of dynamics is the
establishment of confidence intervals. They expand the boundaries of the forecast by an area into
which the forecast values of GDP in actual prices are likely to fall. These are points with corre-
sponding coordinates, where the independent variable will be the sequence number of the fore-
cast year. In this case, the upper confidence interval is formed by the equation of the exponential
function (Fig. 3). It is a limitation of the potential maximum values of GDP in actual prices with
the best contribution of growth factors, that is, it can correspond to an optimistic forecast scenario
(GDPopt). The lower confidence interval is constructed according to the equation of a power func-
tion (Fig. 3). It is a limitation of the potentially smallest values of GDP at actual prices, subject to
the bad influence of factors, leading to a decline, that is, it can correspond to a pessimistic forecast
scenario (GDPpes). The author considers the disadvantage of the study to be the neglect of the in-
fluence of other factors, except for the time factor and the invariability of the indicator development
trend. This will be taken into account in further research.

Analyzing the results of the assessment of the level of the total tax burden on the national
economy of Ukraine, it was proved, that in 2004 the share of all tax revenues to the budget and the
single social contribution to obligatory state social insurance amounted to one fourth of GDP at
actual prices. In 2016, the total tax burden on the national economy made up the third part of GDP.
The characterized negative dynamics was provided by increasing the burden of indirect taxation,
which amounted to 15.4 % of GDP at the end of 2017 against 7.1 % of 2004, while the share of di-
rect taxation in the total load decreased by 1 %. Using the method of extrapolation of time series, a
scenario analysis was implemented in predicting the total tax burden on the economy. The author
substantiates that over the next 5 years, while the existing trends in GDP dynamics in actual prices,
tax revenues to the budget and the unified social contribution remain unchanged, the total tax bur-
den on the national economy will increase (the increase may be from 0.9 to + 4 %).

It should be noted that in the course of the study, similar results, obtained by the author, were
not found in other works. But in the “Paying Taxes” ranking of tax system favorableness [13], the
total tax and contribution rate is calculated as the ratio of all taxes and contributions to be paid by the
conventional standard medium-sized company (micro level), taking into account the existing bene-
fits (corporate income tax, social contributions and labor taxes, paid by employers, property taxes,
turnover taxes, local taxes and fees, taxes on vehicles, etc.) to the commercial profit of a conventional
company. At the same time, the value added tax (VAT) and similar taxes such as sales tax or goods
and service tax, as well as personal income tax, are not included in the calculation of the total rate of
taxes and contributions, as they are not paid at the expense of the company [8, 14]. Fig. 4 compares
the results obtained (Fig. 2) with the results of the unique report by PwC and the World Bank Group.

Fig. 4 shows that during 2005-2017 there was a consistent decrease in the tax burden on
business (an average of —3.0 % per year) and an increase in the tax burden on the national economy
(an average of +0.5 % per year). At the same time, the level of tax burden on business for the investi-
gation period decreased by 18.6 %, while the tax burden on the national economy increased by 2 %.
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Fig. 4. Comparison of tax burden on macro and micro levels in Ukraine during 2005-2017
Source: prepared and calculated according to the data given in [9—11, 14—15]
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(13]
[14]
[15]

5. Conclusions

Thus, the results of estimation of the general tax burden level of the national economy of
Ukraine make it possible to draw the following conclusions:

1) by the end of 2017, one third of the revenues in the national economy is redistributed through
the fiscal system, while in 2004, the tax burden was only the fourth part of GDP at current prices;

2) the overall tax burden on the national economy is proposed as the percentage of the total
amount of all tax revenues to the budget and the unified social tax to the GDP at current prices;

3) based on the results of forecasting, it is proved, that over the next 5 years, the overall tax
burden of the Ukrainian national economy will increase.
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