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Abstract. Imperfect tax legislation, high levels of corruption, and shadow economy
lead to the deterioration of macroeconomic situation and economic imbalances
in the countries. The state’s actual tax revenues’ inconsistency to its potential
opportunities becomes the most acute problem for many countries. These
processes cause a reduction in budget revenues due to the formation of tax gaps.
The research aims to establish the causal links between tax gaps in the main types
of taxes and the macroeconomic stability level. A comparative analysis of the
theoretical basis for assessing the macroeconomic stability shows that to the
greatest extent the requirement to ensure the reliable comparisons of different
countries and achieve the main goals of a stabilization policy is possible using the
concept of the macroeconomic stability pentagon. The article considers the basic
version of this concept (developed by G. Kolodko) and its modifications. The
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authors have found that taxpayers often resort to various understatement
schemes of their VAT and customs duties out of all indirect taxes. The volume
of tax gaps for value added tax is calculated in the research. An empirical study
on the causal relationships of tax gaps on value added tax and macroeconomic
stability is carried out in the following logical sequence: determining the order of
series integration using single root tests (ADF, IPS, LLC); evaluation of series
cointegration by means of panel tests (Pedroni and Kao), determination of the
strength and direction of the causal relationship between the series based on a
dynamic approach (VEC model). The findings on the volume of tax gaps by
major types of taxes and their causal links with the macroeconomic stability level
may become targets for the organization’s legal regulation over paying taxes to
the state budget.

Keywords: national economy, pentagon of macroeconomic stability, stabilization
policy, tax gap.
JEL Classification: E60, E63, C23

1. INTRODUCTION

Current trends in the national economy, which occur under the conditions of uncertainty and extreme
variability, lead to a number of qualitative and quantitative factors that affect the level of macroeconomic
stability in the country. Traditionally, financial, and economic parameters are considered to be the country’s
system-forming factors of macroeconomic stability and economic growth (Alheet & Hamdan, 2020; Haller,
2020; Kalkabayeva et al., 2020; Sokolovska et al., 2020). The tax component is one of the essential elements
for state budget revenues and a guarantee of its functions’ performance. Understanding of the nature and
significance of direct and indirect taxes by the world community has been transformed. Still, the mechanisms
of tax collection have remained almost unchanged. Taxes, as the central budget-forming part of the
economy, are seen as an effective tool to support priority sectors, types and areas of economic activity,
assistance to vulnerable groups, increase in domestic enterprises’ competitiveness, and improved economic
development and macroeconomic stability.

Of all the indirect taxes, taxpayers often resort to various schemes to underestimate their VAT and
customs duties. One of the reasons for the active use of VAT avoidance schemes is its calculation and
payment (Zolkover & Terziev, 2020c; Vasilyeva et al., 2016). The possibility of direct repayment defined in
tax legislation, provided that the tax credit exceeds the amount of tax liability, part of the budget often
encourages the use of various schemes to manipulate their values. Thus, any illegal actions taken by business
entities (VAT payers) to evade this tax can be a real threat to achieving the country’s stable economic
development, the state performing its functions and ensuring macroeconomic stability.

In more economically developed countries the share of VAT can be up to 20% (Japan — 12%, Canada
— 14%, etc.), in Ukraine its value exceeds 50% of the budget revenues (Fig. 1). Thus the role of VAT for
filling the state budget is really a critical one. It is important to analyse the completeness and stability of its
revenue because it largely depends on the timeliness of funding the expenditure side of the budget.
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Figure 1. The shares of VAT in state budget revenues by countries
Source: Developed by the authors based on the World Bank data (2020)

Taking any illegal action to minimize VAT liability to a greater extent than other payments harm state’s
economic development and its macroeconomic stability (Boiko & Samusevych, 2017; Zolkover & Georgiev,
2020a). In this regard, it is essential to find, develop and implement appropriate mechanisms and algorithms
for assessing the impact of tax gaps to timely coordinate and synchronize public policy to achieve
macroeconomic stability in the context of globalization.

2. LITERATURE REVIEW

Murphy and Guter-Sandu (2018), the total tax gap in the EU for all taxes is 825 billion euros per yeat.
At the same time, Harremi (2014) argues that 80-90% of the tax gap in any country is formed precisely due
to tax evasion. Under these conditions, understanding the scale and structure of income losses could be the
key to solving the problem of underpayment of tax liabilities and prevent their occurrence. In general,
budget shortfalls in tax revenues could have various causes. Although these phenomena pose a severe
problem to society because they limit the government’s capacity to pursue its fiscal and economic policies,
they also undermine basic tax principles. For the most part, the tax gap is viewed from two central positions
(Dankiewicz & Simionescu, 2020; Kuek et al., 2021): taxpayers’ intentional illegal actions (tax compliance
gap) and as a consequence of inefficient or fairly loyal tax policy gap. The latter is a potential amount of
taxes and fees that do not go to the budget due to the government’s decision not to tax a specific tax base.
Also, it is the value of tax benefits, allowances and benefits provided by the government to compensate for
a source of income that might otherwise be taxed.

VAT is one of the few indirect taxes, the specific feature of which is the possibility of a direct refund
of part of the budget in the form of a tax credit if it exceeds tax liability. Given this feature of VAT, business
entities — taxpayers have developed many schemes and mechanisms for intentional overstatement of tax
credit amounts. The existence of a practical, fair and effective regulatory framework for the operation of
VAT does not ensure the completeness and timeliness of its payment. Quite often, the presence of a wide
range of benefits and special conditions for calculating this tax is used by taxpayers to obtain unjustified
benefits. These features form the preconditions for strengthening control over the effectiveness of
administering procedures for charging and paying VAT by tax authorities rather than its regulatory support.

Two methods of evaluating tax gaps are widely used (Vasylieva et al., 2013; Vasylieva et al., 2018;
Levchenko et al., 2019; Svabova et al., 2020) in the world practice of assessing the effectiveness of VAT
administration: macroeconomic (top-down) and microeconomic (bottom-up). The top-down method is a

macroeconomic assessment of the difference between potential and actual tax revenues. The disadvantage
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of this approach is that it allows estimating only those activities and sectors of the economy that could be
traced in macroeconomic statistics; the quality of the obtained results depends on the completeness and
correctness of the original data, which are sufficiently aggregated and are not subject to detail; official
macroeconomic statistics do not reflect the international aspects of tax evasion related to offshore
withdrawals, investments abroad, etc.; the results obtained based on these approaches, as a rule, have a time
lag of 2 years and require regular review. The advantage of this method is the absence of high costs of
resources and time and the suitability of the results for comparison.

The bottom-up approach’s difference is the high level of detail of calculations, which allows not only
to determine the number of tax gaps by individual types of taxes, transactions and activities but also to
obtain information on compliance with tax laws by each taxpayer. Simultaneously, this approach covers
only specific sources of the tax gap and does not provide a comprehensive picture of the total tax gaps in
the economy, does not provide an assessment of intentional and covert actions of economic entities aimed
at reducing tax liabilities. The practice of assessing tax gaps is used in many countries, both high and medium
level of development. The Belgian government has not developed an approach to estimating the VAT gap
at the state level. The Ministry of Finance conducts an analysis based on the CASE survey results and
evaluations conducted at the EU level by analysing the amount of budget and tax expenditures. However,
the lack of its approach, adapted to the country’s economic development realities, does not allow rational
and practical use of these results in public policy.

The Czech Republic Government estimates the VAT gap on a top-down basis based on the Ministry
of Finance. Valuations are carried out on a consolidated basis for all taxpayers and are not used within
individual sectors of the economy or economic entities. The calculation of the gap is carried out in four
stages:

The theoretical basis of VAT taxation within the entire economy is estimated.

The effective VAT rate for the whole economy is determined.

The effective VAT rate is applied to the theoretical tax base, as a result of which the theoretically
possible amount of VAT is defined.

The potential amount of VAT is compared with its actual revenues.

The difference between the number of theoretical liabilities and actual revenues is the VAT tax gap.

The VAT gap in Estonia is estimated on a top-down basis and covers about 75,000 registered VAT
payers. The valuation methodology is based on national accounts data and is similar in methods to the
CASE survey approach. The accumulated financial statements are used to calculate the actual amount of
VAT, i.e. the VAT paid refers to the period in which the liability arose. When estimating the VAT gap in
the current year, the target year’s potential liability is compared with the amount of tax paid in the same
year.

A top-down approach is used in France to determine the VAT gap, and data are prepared by the French
National Institute of Statistics and Economic Research (INSEE) with the French Treasury’s support. The
VAT gap is estimated for the whole economy and is not subject to sectoral breakdown. Theoretically, the
tax gap is calculated using national accounts data, VAT refund data (at the aggregate level) and specific sales
statistics for some goods (e.g., agriculture, water and energy).

The Tax Administration in Latvia started estimating the VAT gap in 2014 and is still applying it.
Calculations are prepared using a top-down methodology that uses national accounts data and some
additional data sources to estimate the potential amount of VAT. Potential VAT is compared with the
amount of tax paid by taxpayers. In Lithuania, the tax administration has recently started counting the VAT
gap. Calculations are performed on their own and are based on different approaches. Both the top-down
method and the bottom-up process are used to estimate the VAT gap. Also, gaps are also assessed through

surveys. The top-down methodology covers the entire set of taxpayers, and the bottom-up method covers
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approximately 62% of taxpayers. In the latter case, the tax liabilities of unregistered taxpayers, whose
declared annual sales are less than 300 euros and persons registered as VAT payers for a period of fewer
than 1.5 years, are not considered in the assessment.

The Ministry of Finance of Poland has only recently begun estimating the volume of shadow financial
flows based on the VAT gap. The evaluation is applied for the period from 2005 to 2014 and is carried out
based on the method from top to bottom. The VAT gap is calculated as the difference between the
theoretical VAT liability and the actual revenue with some adjustments; when estimating the final VAT base,
each element (private consumption, public investment, intermediate government consumption, investment,
and intermediate consumption of other sectors) is adjusted according to size the tax rate applicable to each
of them in the relevant year.

In Portugal, the Tax Administration has begun to apply the RA-GAP methodology in cooperation with
the IMF. Sectors of the economy can detail the results of the RA-GAP procedure. In Slovakia, the VAT
gap is estimated using two different methods. In 2013, Slovakia joined the IMF's RA-GAP Program, and
with the support of the IMF, it assessed the VAT gap for the period 2008-2012. In addition to this method
of estimating the gap is carried out based on the method from top to bottom.

When determining the tax gap’s size based on the RA-GAP method developed by the IMF, an
approach similar to that used by individual taxpayers to decide on their personal liabilities is used. The
amount of tax liability for each sector of the economy is defined as the amount of VAT paid on goods
imported into the country’s customs territory, plus VAT accrued on products sold on the domestic market,
less VAT paid on export transactions. The VAT gap is defined as the difference between the total amount
of VAT that should theoretically be paid under current tax law (i.e., including benefits and lower tax rates)
and the amount of VAT collected over some time. This value can be expressed in absolute or percentage
form.

Modern scientific research empirically confirms that social (Nelson, 2017; Kharazishvili et al., 2020;
Hani¢ & Jevti¢, 2020), environmental (Lyulyov et al., 2019; Miskiewicz, 2018; Pimonenko et al., 2020), cultural
(Zandi et al., 2020), political (Yelnikova & Barhaq, 2020), institutional (Dkhili, 2018; Chygryn et al., 2018;
Shkolnyk et al., 2020), financial Djalilov et al., 2015; Melnyk et al., 2018; Sanusi et al., 2017; Kuek et al.,
2021), innovation and investment (Vasylieva & Kasyanenko, 2013; Povolna & Svarcova, 2017; Zakharkina
et al., 2018; Pisar et al., 2020; Rutkauskas & Stasytyte, 2020; Petroye et al., 2020), marketing (Harust &
Melnyk, 2019; Bondarenko et al., 2020; Shymon et al., 2020) factors in various combinations could both
significantly strengthen and reduce the current level of macroeconomic stability of the national economy
and its economic growth. Scholars also argue that the level of shadowing of the economy by increasing tax
gaps affects the country’s investment attractiveness, increases bartiers to the country’s entry into trade
unions, promotes the outflow of labor and capital from the country, which directly affects the
macroeconomic stability of the national economy (Kasztelnik, 2020; Nguyen & Luong, 2020; Ostrowska-
Dankiewicz & Simionescu, 2020). In the context of the study of the tax channel of economic shadowing,
Stankevicius & Vasiliauskaité (2014) proved that the main catalysts of shadowing were the growth of the
tax burden (to a greater extent labor taxation, to a lesser extent consumption taxes), regulatory pressure and
social security burden. In a paper (Christopoulos, 2003) based on Greece’s data for 1960-1997, it was shown
that when indirect and direct taxes increase, taxpayers go into the shadows as quickly as they leave it when
these taxes decrease. In the work of the former Minister of Economic of Brazil C. J. Costa et al. (2020), the
interaction between fiscal shocks and shadowing and its macroeconomic consequences in developing
countries has been explored through the influence of trade unions regulation of the minimum wage. The
paper (Bolan et al., 2019) formalized the causal links between economic shadowing drivers and the demand
level in the investment market. Dharmapala (2008) analyses the schemes and impact of foreign direct
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investment through offshore areas on the level of economic shadowing. Herkenrath M. (2014) concludes
that tax gaps weaken social, political, macroeconomic stability in developing countries.

Despite the great attention of scientists to the problems of de-shadowing and its impact on the
stabilization process in the economy, several theoretical and applied issues remain unresolved, including, in
particular, determining the level of tax gaps, confirmation of causal links between VAT gaps and
macroeconomic stability.

3. METHODOLOGY

Methods and approaches of system dynamics was used to empirically confirm the causal links between
VAT tax gaps and macroeconomic stability. Seven European countries (Bulgaria, Ukraine, Latvia, Lithuania,
Poland, Croatia, Romania) were selected as the study’s object. These countries have two common
characteristics: in the political sphere in 1990-1992, they began political transformations in the direction of
abandoning the monopoly of power of the Communist Party; and in economic — the transition from
centralized governance to a market economy. The study period is 2013-2018. The first determines the order
of integration of series using unit root tests (Hadri (2000), Levin et al. (LLC) (2002), and Im et al. (IPS)
(2003)). Provided that the variables are integrated of order one, the cointegration of the series would be
further assessed by Pedroni’s (2000) and Kao (1999) panel tests using the model:

MSP;; = a; + 6t + BTGy + €4 )
where MSP and TG — the natural logarithms of macroeconomic stability and the VAT tax gap, respectively,
a, 6 — country and time fixed effects, respectively, € — errors, i = 1...N represent countries observed over
periods t =1...t.

Defining the strength and direction of the causal relationship between seties, similar to work (Skare &
Cvek, 2020; Skare et al., 2020a; Skare et al M., 2020b), will be based on the dynamic approach of the VEC
model:

AMSP;y = 01 + Y21 011k AMSPy_y + YRt 012i ATGip—g + T, ECTe_1 + uq;e @
ATGy = 0yj + Xke1 021k AT Gk + Xke1 0221 AMSPie_y + 15, ECTie_q + Upye 3
where A — first differences, k — the optimal lag length determined by the Schwarz Bayesian Criterion, 8 —
regression’s parameter which would be estimated; ECT — indicates long-term effect; T — a parameter which

characterised the deviation of the variables from the long-term equilibrium.

Comparative analysis of the theoretical basis for assessing the level of macroeconomic stability of the
national economy (Lyulyov & Shvindina, 2017; Remeikiené et al., 2019; Kolosta et al., 2019; Biegun &
Karwowski, 2020; Roszko-Woéjtowicz & Grzelak, 2020; Zolkover & Renkas, 2020b ) testified that to the
greatest extent the requirement to ensure the reliability of comparisons of different countries and achieve
the main goals of the state stabilization policy is met using the concept of the pentagon of macroeconomic
stability. As a kind of analysis of macroeconomic stability, the director of the Institute of Finance in Warsaw,
Professor of Economics Kolodko G. W. (1993), proposed a model of the pentagon of macroeconomic
stability “Macroeconomic stabilization Pentagon” (MSP). This model is designed to assess the level of
economic development considering the internal and external imbalances. The model of the pentagon of
macroeconomic stability is based on the calculation of five key indicators that reflect the five signs of
macroeconomic stability: the level of GDP growth (r); unemployment rate (U); inflation rate (CPI); state
budget balance to GDP (G)

MSP =[(r x U) + (U x CPI) + (CPI X G) + (G x CA) + (CA xr)]xk “
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where k = 1/2 sin 72°

Thus, the level of overall macroeconomic stability of the country is directly proportional to the surface
area of the pentagon. In contrast, the degree of balance of the pentagon’s shape indicates the level of
coordination of individual vectors of regulatory policy. To ensure positive economic growth and economic
stability, it is desirable to maintain the synthetic MSP indicator’s value at the highest possible level. This
approach was adopted in investigation as a basis for calculating the level of macroeconomic stability.

Given the analysis of approaches to defining the size of the tax gap (Androniceanu et al.,, 2019;
Vasilyeva et al., 2019; Al Quraan, 2020; Mishchuk et al., 2020), estimating the amount of potential tax
revenues value added is carried out according to the formula:

VAT, = S (t,4aCiy + truBCiu + tyu¥Cin) + Ty (t,uak®, + truBKE, + tuVKE,) +
S (trudlS, + tyu @IS, ) + By (tyuaK, + truBKS, + tyuVKE,) + I (tr SIS, + thu@ld,) +
inzl(tz,uaKif,u + tR,uBKif,u + tN,uyKif,u) + Zjn=11(tR,u51jf,u + tN,u(Pij,u) + Zinzl(tz,uaK;lu + tR,uBKEu +
tnuVKlL) + Zjnil(tR,uSIjl?u + tN,u(PIj},lu) + 2 (tzuaKiy + truBKly + thuvKly) + ergl(tR,uSI]l,u +

tna@lu) + ZIy (tyuakD, + truBKP, + ty VKD + B0, (try8IF, + tyuoll, ). ©)

where: tZ, tR, tN — zero, reduced and standard VAT rate; u — tax period; i — consumer product or service
(=1, 2, ..., n); j — investment goods (j=1, 2, ... , m); a, 3, y — the share of consumer goods and services
that are taxed at different rates (o +@ +y = 1); 8, ¢ — the share of investment goods that are taxed at different
rates (& + ¢ = 1); C — final consumption by private households; Kg — intermediate consumption by state
and local authorities; Ig — the investment from state and local authorities; Ko — the investment from state
and local authorities; lo — investment from non-profit private institutions; Kf — intermediate consumption
by banks and insurance companies; If — the investments from banks and insurance companies; Kh —
intermediate consumption in the health sector; Ih — the investment in the health sector; Kl — intermediate
consumption in the real estate market (in the rental sector of houses and apartments); 1 — investments in the
rental sector of houses and apartments; Kp — intermediate consumption by public or non-profit private
institutions (postal service, lotteries, etc.); Ip — investment made from public or non-profit private

institutions.

In contrast to the existing ones, this approach considers the differentiation of tax rates for each type
of entities and operations, which allows to assess their volumes due to the shadowing of the national
economy and to identify tools for managing VAT tax gaps, economy and increase the level of its
macroeconomic stability.

The descriptive statistics of macroeconomic stability and the VAT tax gap are presented in Table 1.

The analysis of the data in Table 1 showed different rates of change in the macroeconomic stability of
the studied countries’ national economies. Thus, Ukraine and Latvia in the period from 2013 to 2018 showed
the lowest average level of the MSP indicator. It should be noted that the rate of decline of SMEs in Ukraine
from 30.1 in 2013 to 16.1 in 2018 allows concluding that there is a lack of proper coordination of economic
policy pursued by Ukraine to achieve a high level of macroeconomic stability of external factors. Croatia
and Romania in the post-crisis period showed the best indicators of macroeconomic stabilization. At the
same time, the Croatian economy in 2013 showed one of the lowest levels of overall macroeconomic
stability of SMEs. After joining the EU, the value of macroeconomic stability proliferated and reached its
maximum value in 2018 — 40.9%. The volume of VAT tax gaps in Ukraine is one of the highest among the
analysed countries and ranges from 39 to 42%, while in most European Union countries, it does not exceed
25%.
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Table 1
The exogenous and endogenous parameters of the model (3)

Mean | Median| Max. | Min. |Std. Dev.| Skewn.|Kurtosis|Jarque-Berg Prob.| Sum Sanqu'

All MSP | 35.51| 33.45 |63.20| 3.90 | 11.96 0.16 3.43 0.52 0.77 11491.50] 5862.74

countries | TG |27.38| 25.33 |42.63|19.81| 7.12 0.92 2.51 6.30 0.04 [1149.94] 2075.78
Ukraine MSP | 24.32| 24.90 |32.90|16.10| 6.79 -0.08 1.58 0.51 0.77 | 145.90 | 230.47
TG |41.09] 41.24 | 42.63139.77| 1.06 0.08 1.92 0.30 0.86 | 246.51 5.58

Latvia MSP | 24.08| 26.55 |33.50| 3.90 | 10.84 | -1.17 | 3.09 1.37 0.51 | 144.50 587.75
TG | 21.10| 21.16 |22.17[19.81] 0.85 -0.30 1.99 0.34 0.84 | 126.62 3.59

Lithuania MSP | 43.40] 39.85 |63.20]31.20| 12.13 0.67 2.09 0.66 0.72 | 260.40 736.22
TG | 21.47| 21.57 |22.71[20.01] 0.99 -0.24 | 1.84 0.40 0.82 | 128.81 4.92

Poland MSP | 41.72] 38.50 | 55.70]|33.40| 8.49 0.78 2.13 0.79 0.67 | 250.30 360.61
TG | 26.86| 26.84 |28.41(24.89| 1.32 -0.22 1.91 0.35 0.84 | 161.16 8.69

Bulgaria MSP | 41.75] 41.65 |52.90]32.20| 7.50 0.21 1.92 0.33 0.85 | 250.50 | 281.58
TG | 33.72| 33.44 |36.83|31.86| 1.75 0.89 2.77 0.81 0.67 | 202.30 15.32

Romania MSP | 41.93] 35.85 | 58.20|32.00| 12.54 | 0.58 1.47 0.92 0.63 | 251.60 786.75
TG | 25.65| 25.78 |27.51|23.91| 1.39 -0.04 | 1.71 0.42 0.81 | 153.89 9.62

Croatia MSP | 31.38] 29.75 [40.90]26.50| 5.59 0.83 2.34 0.80 0.67 | 188.30 156.21
TG | 21.78| 21.78 |23.22|20.22] 1.10 -0.10 1.79 0.38 0.83 | 130.65 6.02

Source: Authors’ calculations

4. EMPIRICAL RESULTS AND DISCUSSION

The results of checking the time series of macroeconomic stability and the tax gap for VAT on
stationarity are presented in Table 2.

Table 2
Panel unit root results for MSP, TG
. . Individual intercept
1
Variables Test statistics Tevdl Tirst difference

LLC Statistic 1.3706 -3.465

p-value 0.9147 0.000%*

Statistic 2.7428 -7.63

MSP IPS

p-value 0.9970 0.000%*

Hadri Statistic 0.4833 16.67

ti

: p-value 03144 0.000%
LLC Statistic -21.728 -18.869

p-value 0.000* 0.000

Statistic 0.0723 -4.32

TG IPS

p-value 0.5288 0.000*

Hadri Statistic 0.9605 14.18

a
p-value 0.1684 0.000%*

Source: Authors’ calculations. * represent significance at the 1% level

According to Table 2, the absolute value of the calculated value of McKinnon’s t-statistics for the
variables MSP and TG is less than the fundamental values of the critical value at 1%, 5% and 10% levels of
significance. Therefore, it is impossible to reject the null hypothesis about the presence of a unit root in the
time series, because the minimum probability that the series has a single source and is not stationary is more
than 50% (p-value > 10%). Thus, the null hypothesis of the existence of a single root is not rejected. It
means that the series of variables MSP and TG in the levels are non-stationary. The operation of the first
differences converts the seties into stationary (Table 2).
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Since all series are nonstationary of the same order, there may be a cointegration relationship between

them. Checking the time series MSP, TG for the presence of cointegration is presented in table 3.

Table 3.
Pedroni panel cointegration tests
Within dimesion (panel statistics) Between-dimension
Test Statistic Prob. Test Statistic Prob.
Panel v-Statistic -1.94169 0.9739 Group rho-Statistic -1.98411 1.732173
Panel rho-Statistic -1.24755 0.1061 Group PP-Statistic -1.44474 (0.0023)*
Panel PP-Statistic -2.01383 (0.022)* Group ADF-Statistic -2.23081 -1.0826
Panel ADF-Statistic -1.57703 (0.0574)%+*
(weighted statistic)
Panel v-Statistic -1.98411 0.9764
Panel rho-Statistic -1.44474 (0.0743)%+*
Panel PP-Statistic -2.23081 (0.0128)**
Panel ADF-Statistic -1.66602 (0.0479)**

Source: Authors’ calculations. *, ¥, ¥** indicate the rejection of the null hypothesis at 1%, 5% and 10%

The results of using the Pedroni test, according to which the null hypothesis is that the variables are
not cointegrated, indicate cointegration between the variables MSP, TG. Thus, at 1%, 5% and 10%
significant level, six models reject the null of no cointegration: within dimension (panel statistics) — Panel
PP-Statistic (-2.01383), Panel ADF-Statistic (-1.57703); weighted statistic — Panel rho-Statistic (-1.44474),
Panel PP-Statistic (-2.23081); ADF-Statistic Panel (-1.66602); between-dimension — Group PP-Statistic (-
1.44474).

Table 4 presents the results of the Kao Residual Cointegration Test.

Table 4
Kao Residual Cointegration Test

Trend assumption: No deterministic trend
t-Statistic Prob.
ADF -2.1938 (0.0141)**
Residual variance 0.002086
HAC variance 0.001848

Sonrce: Authors’ calculations. represent significance at the 5% level

The findings in table 4 allowed rejecting the null hypothesis of lack of cointegration at the level of 5%
significance. It indicates a long relationship between MSP and TG for Bulgaria, Ukraine, Latvia, Lithuania,
Poland, Croatia and Romania.

The estimation of VECM model parameters is shown in table 5.

Table 5
Panel vector error cotrection estimate

Error Correction: A(MSP) A(TG)
-0.2699 -0.01569
ECTe—y [-4.43785] [-1.05623]
-0.34546 0.012006
AMSP(1)) [-3.48591] [0.09597]
1.064369 0.003264
A (TGED) [ 1.07865] [0.01354]
C 0.181927 0.022825
[ 3.74970] [1.92607]
R-squared 0.827751 0.729638
Adj. R-squared 0.770335 0.66048

Source: Authors’ calculations. t-statistics are provided in square brackets
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According to VECM modelling results, the ECT coefficients for equations (2) and (3) are negative and
statistically significant at level 5 at 10% and 5%, respectively. The ECT also shows a relatively slow rate of
convergence of the system to long-term equilibrium, due to the action of exogenous shocks, both for MSP
(-0.2699). The coefficient of determination (R-squared) for equation (2) is 0.827751. It indicates that the
interpretation is consistent.

The study of short-term relationships between variables MSP and TG based on the Granger test is

shown in table 6.

Table 6
VEC Granger Causality
Dependent variables A (MSP) Short run A (TG) L};:Oélf/[:f? Conclusion
o |- e
o | g - e | o

Source: Authors’ calculations. *** represent significance at the 10% level; t-statistics are provided in square
brackets

The data in Table 6 indicate the existence of unidirectional causality of Granger at 10% of statistical
significance. That is, increasing macroeconomic stability could reduce the tax gap, and conversely, reducing

the tax gap could increase macroeconomic stability.

5. CONCLUSION

The study examines the causal links between macroeconomic stability and the tax gap for seven
European countries (Bulgaria, Ukraine, Latvia, Lithuania, Poland, Croatia and Romania) using econometric
analysis in the period 2013-2018. The cointegration results in both tests indicate a long-term relationship
between macroeconomic stability and the level of the tax gap. According to the Panel Vector Error
Correction Estimate, there is a bidirectional causal relationship between macroeconomic stability and the
tax gap and a negative bilateral causal relationship in the short run. Thus, the study results confirmed the
hypothesis that in countries with a higher level of macroeconomic stability, the tax gaps is smaller. These
results are consistent with the previously findings (Bilan et al., 2019,2020).

Thus, anti-corruption public policies and tax reforms contribute to regulatory influence in the fight
against national shadowing, thus increasing macroeconomic stability. At the same time, the reduction of tax
gaps resulted from consolidating macroeconomic stability and restoring economic growth of the studied
countries, improving the business climate in the context of business deregulation policy, which, in turn,
helped increase investor confidence and increase direct investment.

The findings of the investigation are of practical value, on the one hand, for government agencies
involved in the development and implementation of state policy to ensure macroeconomic stability, and on
the other — for government officials who form the basic principles of state policy to combat economic
shadowing. Thus, the confirmation of the hypotheses proposed in the paper on the relationship between
the factor of influence (VAT tax gaps) and the result (the level of macroeconomic stability) allowed
identifying the vector and nature of such relationships.

In the context of implementing the state policy of increasing the level of macroeconomic stability in
the national economy, the most relevant tools for managing VAT tax gaps are improving the procedure of
electronic VAT administration (preventing excessive tax credit and illegal budget reimbursement), revising
the list of tax benefits business transactions and risk analysis. Using the method of assessing tax gaps allowed

avoiding the shortcomings of traditional approaches, assess the administration process’s effectiveness in
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terms of certain types of taxes, identify the most problematic points of their legislation, and assess the level

of shadowing of certain sectors and industries.
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