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Abstract:

The aim of the article is to identify the factors determining the taxpayer’s behavior, to evaluate
Lithuanian taxpayer’s behavior by changing tax policy of VAT. The article investigates whether the
increase of VAT burden in Lithuania has a significant impact on taxpayer’s behavior, encouraging
them to voluntarily pay taxes or avoid tax liabilities. The research period is from Q1 2000 - Q4 2016.
The study uses VAT gap data. Research methods: correlation analysis, vector auto regression (VAR)
model. The use of correlation analysis allows to establish the relationship between tax rates and
changes in taxpayer’s behavior, while the vector auto regressive method allows to investigate
taxpayer’s behavioral responses to the changes of tax rate. According to the responses of the
impulse functions, the response of taxpayer’s behavior (tax avoidance) to the changes in tax policy
is determined. The investigation showed, that in the short term, the increased tax burden may lead
to decrease of VAT gap, in the medium term an increase in tax burden on VAT may increase the
level of tax avoidance in the country.
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1 Introduction

Each country must manage its financial resources effectively in order to ensure the social and
economic well-being of its citizens. The national budget - the state financial plan according to
which the state, executing its fiscal policy measures, generates revenue and distributes financial
resources in order to ensure the performance of the necessary state functions and sustainable
and consistent development of the state economy.

In order to manage public financial resources efficiently and to ensure the necessary and
sufficient quality of public service provision, the behavior of taxpayers becomes a particularly
important subject of research, since the collection of state tax revenue directly depends on the
behavior of taxpayers. The behavior of taxpayers is strongly dependent on many factors which
determine the taxpayer's voluntary payment or refusal to pay taxes. From a traditional,
neoclassical point of view, tax avoidance is based on the rational choice of taxpayers and/or
maximizing benefits. Taxpayers are homogeneous and behave rationally on the basis of money
maximization and selfishness. A taxpayer can choose honestly to declare all income and pay all
taxes or avoid tax payments without declaring any revenue. Foreign theorists pay considerable
attention to investigate the behavior of taxpayers, but research on the behavior of Lithuanian
taxpayers is extremely rare. This implies the need for these studies.

The aim of the article - to assess the impact of changes in the Lithuanian VAT burden on
taxpayer’s behavior.

VAT is chosen because the tax has the highest fiscal value in the state budget, and on the other
hand, the tax decisions related to the application of this tax have a significant impact on the
collection of the state revenue. Studies by various foreign authors suggest that tax policy
measures and their changes can have different effects on taxpayer’s behavior. Most authors
agree that the application of restrictive fiscal policy measures in the field of revenue, which occurs
because fiscal policy makers raise tax rates, directly affects taxpayer's behavior. There is a
growing reluctance to pay taxes, which increases the extent of tax avoidance in the state. Some
authors argue that raising tax rates does not adversely affect tax compliance or may even
encourage taxpayers to pay all their taxes. Tax avoidance is a particularly significant problem, as
it reduces the effectiveness of fiscal policies in the area of revenue.

The author’s disagreements indicate the relevance and importance of the topic, so in order to
ensure efficient collection of state revenue, it is appropriate to analyze the impact of changes in
tax policy on the behavior of Lithuanian taxpayers and the factors influencing taxpayer’s behavior.

2 Literature analysis of the impact of tax policy changes on taxpayer’s behaviour

As the literature indicates the most frequently discussed measure of tax policy and its effect on
taxpayer’s behavior - changes in tax rates to determine the effect of changed tax rates on the
fulfillment or avoidance of tax obligations.

Most theoretical models claim that increasing tax rates increase the size of tax avoidance by
taxpayers, but studies do not show unambiguously that increasing tax rates always lead to
increase of tax avoidance (Table 1.).
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Table 1. Studies on the impact of tax policy changes on taxpayer’s behavior

Author

Research object

Research method

Result

Clotfelter C. (1969)

The effect of marginal
tax rate changes on
tax avoidance

Econometric
analysis of elasticity

Rising marginal tax rates
increase tax avoidance

Nourzad, Crane

(1985)

Tax avoidance
responses to tax
increases

Model A-S

Positive contact

Pommerehme W.,
Weck-Hannemann
H. (1996)

Influence of raising
marginal tax rates on
tax avoidance

Regression analysis

The relationship between
marginal tax rates and tax
avoidance is positive and
statistically significant

Abdulsalam M. et
al. (2014)

The impact of tax
rates on tax

compliance using
cross-border data

Correlation analysis

Higher tax rates negatively
impact tax compliance and
increase tax avoidance

Elizabeth N. D. et
al. (2015)

Impact of income tax
rate increase on tax
avoidance among
business owners

Correlation analysis

As tax rates rise, business
owners are less willing to
pay taxes voluntarily

Adebisi J.F., Gbegi

Impact of personal

Variance (ANOVA)

There is a positive link

D.O. (2013) income tax change on | analysis between rising tax rates

taxpayer behavior and increasing tax
avoidance

Chiarini B. et al. | The long-term Vector Positive link between rising

(2011) relationship between autoregression effective VAT rates and
the VAT burden and (VAR) model long-term tax avoidance
tax avoidance

Gashi, Kukaj H. | Factors influencing Survey Changes in fiscal policy is

(2016) taxpayer’s behavior one of the key factors

affecting taxpayer’s
behavior

Slemrod J. (1985)

The relationship
between tax
avoidance and tax
rates

Correlation analysis

There was no statistically
significant dependency
between rising tax rates
and tax avoidance
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Modugu P.K. et al. | Impact of tax rates on | Statistical They found no statistically
(2012) the voluntary significance tests significant dependence on
fulfillment of tax using survey data tax rates and voluntary
obligations fulfillment of tax obligations
Beck P.J. et al. | The impact of tax Analysis of Higher tax rates reduce tax
(1991) rates and other laboratory avoidance
variables on tax experiment data by
avoidance ANOVA

Source: Created by authors

Many studies confirm that restrictive fiscal policies on income are positively correlated with tax
avoidance. One of the first studies to analyze the impact of tax rates on tax avoidance was
conducted by C. Clotfelter using a sample of 47,000 taxpayers in 1969 (Freine-Seren and
Panades, 2013). Research has shown that higher marginal tax rates have a significant impact on
tax avoidance. The author concludes that higher tax rates reduce tax compliance in three different
taxpayer groups having different incomes. The estimated elasticities of the different taxpayers
ranged from 0,501 to 0,844. This means that, on average, reducing the marginal tax rate by 10
percent tax avoidance decreased by 5-8 percent (Freine-Seren et al., 2013).

According to R.J.Bakija (2011), when tax rates rise, taxpayers tend to declare lower income and
thus avoid paying part of the tax. W. Pomnerehme and H. Weck-Hannemann (1996) studied data
in Switzerland in order to determine taxpayer’s behavioral responses to changes in tax rates. For
independent variables, the authors chose average marginal tax rates (because the Swiss tax
system is progressive), audit probability, and other indicators. The results of the author's
regression analysis showed that the relationship between marginal tax rates and tax avoidance is
positive and statistically significant. According to R. Fisman and W. Shang-Jim (2001) one p.p.
(p.p. - percentage point) tax rate increases lead to three p.p. increase in tax avoidance. Chiarini,
E. Marzano, and Schneider (2011), studying the long-term effects of the value added tax burden
on tax avoidance in Italy identified that the value added tax and its effective tax rate is one of the
factors influencing the long-term magnitude of tax avoidance in the state. Fiscal policymakers,
therefore, have a particular responsibility to conduct fiscal policy measures properly and VAR
models and their research must become a patrticularly relevant tool for fiscal policymakers to
conduct fiscal policies which are consistent and responsive to tax sustainability in order to ensure
sustainable economic development of the state.

While most authors have found out that tax rates increase with tax avoidance, some studies have
shown that increasing tax rates have no relation to increasing tax avoidance, or that they have
even the opposite dependence, i.e. rising tax rates lead to declining tax avoidance. J. Slemrod
(1985) found no statistically significant relationship between rising tax rates and tax avoidance in
1977 US investigations relationship between tax avoidance and variables such as tax rates, real
income, age, and marital status. Meanwhile, Alm. et al. (1995), P. J. Beck (1991) found the
opposite dependence between rising tax rates and tax avoidance. The relationship between tax
rates and tax avoidance has not been shown in studies by Modugu et al., (2012).
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Summarizing the analysis of scientific literature, it is not possible to conclude unambiguously what
the impact of tax policy is on taxpayer’s behavior. While most authors argue that the increase of
tax rates, tax avoidance rates in the country go up, while some studies have shown no correlation
between these variables, while various studies have shown that tax rates may even increase tax
compliance.

3 Lithuanian VAT tax payer's behavioral research methodology

In order to ensure efficient collection of state revenue and long-term development of the state's
economic growth, it is necessary to examine in detail the impact of changes in Lithuanian tax
policy on the behavior of Lithuanian taxpayers. VAT is based on two elements: the fiscal tax value
is the highest in the state budget and viewed via the prism of fiscal multipliers; it is a tax on the
increase of tariffs which has one of the lowest values of fiscal multipliers and the least negative
impact on the state economy.

Research methods: correlation analysis, vector autoregression (VAR) method. The correlation
analysis method aims to determine the relationship between tax rates and changes in taxpayer’s
behavior, while the vector autoregressive method allows to assess taxpayer’s responses to
changes in fiscal policy in the sphere of income.

Correlation analysis is performed on the basis of the Pearson correlation coefficient, whose
overall expression is (formula (1)) (MartiSius, Kédaitis, 2013):

_ __Ie-0uo-9
"= Eeome @)

where: r = correlation coefficient of sample
x = the value of one variable.
y = the value of the next variable.

Pearson's correlation coefficient is calculated as the product of two pairs of values, where each
value is subtracted from the meaning and divided by the product of standard deviations
(MartiSius, Kédaitis, 2013).

The vector autoregression (VAR) model is constructed by its general expression and calculated
using formula (2):

Ze= Ap+ D AiZe i+ e ip >0 (2
where: Z; - is the vector for the measurement of endogenous variables n;
Ao - vector of constant n measurements;
et - vector of errors;
Ai - n * n matrix of measurement coefficients to variables;

p - is the auto regression order.
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The VAR model deals with multidimensional time series and is modeled as a function of a
variable depending on its own lags and the values of the lags of other variables. In economic
terms, this implies that some changes in the macroeconomic indicators have an impact on other
indicators or on themselves after several periods, i.e. the response to impulses is lagged. This
lag-based model reflects the reality of the impact of fiscal policy on macroeconomic variables.

In order to achieve the goal, the investigation is divided into stages. The first phase aims to collect
the amounts of VAT burden, a sample of the effective data on these rates. Next, the data is
systematized and processed to create the necessary data lines for further modeling of the VAR
method. At this stage, a retrospective sample of VAT taxpayer's behavior is created. At a later
stage, the VAR model is modeled. An Augmented Dickey-Fuller test is performed and the level of
integration of each of the model time series is checked. Non-stationary time series are
transformed into stationary. Lag line tests are performed using LR, FPE, AIC (Akaike information
criterion), HQ (Hannan - Quinn) and SC (Schwarz information criterion) lag line tests to obtain
optimum line values. The final expression of the VAR model is constructed and model estimates
are obtained. The final VAR model is analyzed applying impulse response function. The impulse
response functions obtained can be used to determine the response of taxpayer's behavior
(changes in tax avoidance), changes in tax policy.

Investigative sample: 1%t quarter of 2000 — 4" quarter of 2016. The maximum possible study
period is chosen because long time series of data are a prerequisite for the development of a
representative VAR model.

Study variables. Changes in taxpayer’s behavior: the research uses VAT gap data. The VAT
gap is defined as the difference between the total VAT liability (VTTL) and the actual amount
collected from VAT. Values for this indicator are calculated annually on a top-down method on the
basis of national accounts data and are publicly available by the European Commission. VTTL is
calculated using formula (3) (European Commission, 2018):

VITL = ¥M,0n x V) 4+ ZX (n xp xIC) + ZX,(n xpy x GFCE) + na (3)
where: r - is the effective VAT rate in the country;
V - is the value of final consumption;
IC - is the value of intermediate consumption;
p - is a percentage calculated from the total VAT exempt production;

GFCF - defines the value of final capital formation and index i indicates the economic
sector;

na - net adjustments.

The VAT gap ratios are measured in both nominal and relative terms with VTTL and GDP. The
nominal size of the VAT gap in the study is defined as GAP (1), the relative amount with all tax
liabilities is defined as GAP (2) and calculated according to formula (4) (European Commission,
2018):
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GAP(2), = 2Lk 4

VTTL,

The relative VAT gap with GDP is stated as GAP (3) and calculated as the ratio of the

nominal VAT gap to the nominal GDP and calculated using formula (5):
_ GAP[L)

GAP(3), = (5)

EDP,

Changes in VAT rates. This indicator includes the VAT tax burden, which is calculated by
dividing tax revenue by Gross Domestic Product. The processing of data gives nominal and
effective indicators of the VAT burden. The nominal measure of the VAT burden is obtained by
dividing VAT revenue by nominal GDP (Koncevi€iené, Prievelis, 2012). This indicator is stated as
TAX (1) in the study and is calculated using formula (6):

TAX(1), = —* (6)

GDF,

The effective rate is the VAT revenue divided by the difference between GDP and VTTL (Chiarini,
Marzano, Schneider, 2011). This indicator is noted as TAX (2) and is calculated using formula (7):

TAX(2), = —2% (7

GDPp— VTTLg
These indicators are used in the study as indices of changes in tax rates.

4 Lithuanian VAT payers behavior analysis

The nominal VAT gap in Lithuania between 2000 and 2013 tended to increase consistently
(Figure 1.). The value of this indicator in 2000 was 408 million euros. While in 2013 this figure
was already 1642 million euros. Over the 13-year period, the value of the VAT gap has more than
tripled, with the annual VAT gap widening to 11.76%.

Figure 1. VAT gap 2000 — 2016. Compiled by authors based on EC data.

2000 50,00%
1500 40,00%
30,00%
1000
20,00%
200 10,00%
0 0,00%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

. /AT gap (million, EUR) —\/AT gap (% of VTTL) = /AT gap (% of GDP)

Although the nominal VAT gap widened during this period, the relative size of this indicator with
the total VAT liability (VTTL) did not increase throughout the period under review. VAT ratio in
comparison with VTTL in 2000 was 30,29 %, between the year of 2000 and 2004 this indicator
increased on average by 8,84 p.p. annually and in 2004 reached 42,15 % and was the highest
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throughout the period under analysis. In 2005 the figure dropped to 36 % and declined steadily
until 2008, when it accounted for 28,78 %. In 2009, during the economic recession, this indicator
grew by more than 10 % a year and accounted for 39,81 %. In 2010-2014 the indicator fluctuated
between 35,5 — 38,38 %, and from 2012 to 2016 there was a consistent downward trend, with an
average of 4,2 p. p. every year.

The relative ratio of the VAT gap to the national GDP was not marked by high fluctuation.
Throughout the period analyzed, the relative size of this indicator fluctuated from 3,2 — 4,90 %. A
significant change in this indicator is noticeable only in 2009, when the value of the indicator
compared to 2008 increased from 3,2 % to 4,90 %. The significance of the VAT gap indicator, as
compared to all VAT tax liabilities, has been steadily decreasing since 2012, when the value of
this indicator accounted for 4,77% but in 2016 the value of this indicator decreased to 3,86%.

Annual data on the VAT gap rate are transformed using the Chow-Lin procedure. Time series
estimates are derived using the Eviews 10 statistical analysis package. It is noted that during the
Chow-Lin procedure, the investigation period is shortening from 1% quarter of 2000 to 1%t quarter
of 2016 i.e. by 3 quarters.

Ensuring that all variables are stationary in the model (Table 2.) it is important to construct a
suitable model for further construction of the VAR model. The stationarity of the model variables
is verified by Augmented Dickey — Fuller (ADF) test. The purpose of this test is to verify that the
time series has a unit root. This unit root is a time series autoregression parameter equal to 1. If
the model time series have a unit root, then it is stated that this time series is non-stationary and
cannot be applied in the VAR model. The ADF testing procedure is performed for the model using
formula (8):

AY,=a+ t+ X, +0AY  +..+6,AY, , +&, (8)
Where: « and g are constants, p is the number of delays. The unit root test is run on the zero
hypothesis:
H, : The process X; has a unit root
If the zero hypothesis is rejected, an alternative hypothesis is accepted:

H.: Process X; is stationary.

The results obtained show that applying the ADF test to both the VAT burden (nominal) and VAT
burden (effective) time series do not rule out the zero hypothesis that time series have a unit root.
Both of these time series are differentiated according to the first order and are re-subjected to the
ADF stationarity test.

Table 2. ADF stationarity test results

Variable t statistic t statistic p value
TAX(1) -2,25 0,1912
TAX(1) 1st order diff. -3,57 0,0092*
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TAX(2) -1,73 0,4114
TAX(2) 1st order diff. -4,23 0,0013*
GAP(1) -2,02 0,2782
GAP(1) 1st order diff. -2,63 0,0924***
GAP(2) -2,91 0,0485**
GAP(3) -2,79 0,0661***
GAP(3) 1st order diff. -3,56 0,0106*

Critical values for the ADF stationarity test are: 3.54 (1%), 2.91 (5%), 2.59 (10%).* p value <0.01; ** with p
value <0.05; *** p value <0.1

The results indicate that in the first-order differentiation of the time series, 99 percent in the
confidence interval the zero hypothesis is rejected and the alternative hypothesis is accepted.

While estimating the stationarity of the VAT gap time series with the ADF test, we cannot reject
the zero hypotheses that the VAT gap (million euros) time series has a unit root, so this time
series is also differentiable in the first line series. The zero hypotheses is rejected in 90% of the
changes in the confidence interval and the alternative hypothesis is accepted if time series
stationary. The ADF test shows that the percentage of the VAT gap of all liabilities, the t-statistical
significance is greater than 5% of the critical value and the zero hypothesis is rejected. VAT gap
percentage from the GDP time series t-statistical value is greater than the critical value of 90 % in
the confidence interval. However, for higher model representativeness the time series are
differentiated by first line. After making changes to the time series, a repeated ADF stationarity
test is performed with a t-statistic value (-3,56) which is greater than the critical value of 99 %
therefore in confidence interval the zero hypothesis is rejected and an alternative hypothesis is
accepted (the time series is stationary).

Time series stationarity tests have reduced the study period by one quarter from 1%t quarter of
2000 to 1%t quarter of 2016 shortening to 2" quarter of 2000 to 1%t quarter of 2016. The tests to
determine the lag of the statistical model continue.

The next step in establishing an efficient VAR model is to identify proper lag periods. Different
tests can be used to determine the appropriate number of lags. In this study, LR, FPE, AIC
(Akaike information criterion), and HQ (Hannan - Quinn) tests are performed (Table 3.), and the
recommended lag sequences obtained from the following model lag tests are presented. All lag
order tests recommended to include two period (quarter) lag in VAR models. The only VAR model
under construction for which lag order tests did not show unambiguous results was the VAT
burden percentage (nominal) and VAT gap (million euros) model for vector autoregression. For
model under construct, the LR, SC, and HQ lag order termination tests recommended the
inclusion of a two-period lag order, whereas the FPE and AIC models recommend the inclusion of
three-period delays. Given that more test queuing results are recommended to include two period
lags, it is decided to include two period lags in this final VAR model.

Table 3. Lag order test results

VAR Model Variables The optimal lag LR FPE AlC SC HQ
order

TAX(1) and GAP(1) I [ I 1 [ [
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TAX(1) and GAP(2) [ [ [ [ [ [
TAX(1) and GAP(3) [ [ [ [ [ [
TAX(2) and GAP(1) I I I [ [ [
TAX(2) and GAP(2) [ [ [ [ [ [
TAX(2) and GAP(3) [ [ [ [ [ [

Summarizing the results of the lag sequence tests, all final VAR models include lag of two periods
(quarters). Following the systematization and processing of all study data and the construction of
the final model, the most important research results are presented below.

In the process of analysis, 6 VAR models were developed to measure how changes in tax rates,
which are defined as estimates of the nominal and effective burden of VAT, affect taxpayer's
behavior, which is expressed through the VAT gap. Estimates of the final 6 VAR models are
presented in Table 4. The coefficients of determination (r?) of the constructed models show the
proportion of the dependent variable which is explained by the independent variables. The table
above shows that changes in the VAT gap (EUR million) can be explained by 66% of factors
which are included in the VAR model (nominal and effective VAT tax burden rates and the VAT
gap lag functions themselves). The highest coefficients of determination are found in the VAR,
and VAR, models, which are expressed as functions where the percentage of the VAT gap from
all VAT liabilities in response to changes in tax burden rates is modeled. Correspondingly, the
coefficients of determination for these VAR models are equal to 0.96. The lowest coefficients of
determination according to the model are characterized by VAR; ir VAR; models, both of which

have values of 0.46 and 0.47 respectively.

Table 4. Results of VAR models

VAR | Model Description Abbreviatio | Model expression (R?)
mode ns in model

I expression

name

VAR, | The response of the VAT | GAP (1) - | GAP(1), =0.0032 —0,2306 = TAX(1),_, | 0,66

gap (milion EUR) to the | \/aT gap 40,9453 TAX (1);_o+ 0,88+ GAP(1);_,
impulse changes in the -0,0803*GAP(1);_-

nominal VAT burden. million euros

VAR, | The response of the VAT | GAP  (2) —| GAP(2), =0.0388 — 0,7782 = TAX(1),_,- | 0,94
gap (as a percentage of | VAT gap (% | 0,9689= TAX (1), .+
f[otal liabilities) t(? the of total 1,4482= GAP (2),_, -0,5581*GAP(2),_,
impulse changes in the | ~
nominal VAT burden. liabilities)

VAR; | The response of the VAT | GAP (3) — | GAP(3); =1.73E — 05 - 0,106 « TAX(1),_; 0,46

gap (as a percentage of VAT gap (% -0,0310=TAX (1);_.+ 0,668+ GAP (3),_,
GDP) to the impulse
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changes in the nominal | of GDP) -0,122*GAP(3)._,
VAT burden.
TAX(1) -
VAR, | The response of the VAT GAP(1), =0,0038 — 0,7804 = TAX(2),_, | 0,66

gap (million EUR) to the | R 0F the | 16 4883, Tax 2),_+
impulse changes in the | nominal VAT | 0,8835= AP (1),_, -0,1097*GAP(1),_,
effective VAT rate. burden

VAR: | The response of the VAT GAP(2), = 0,03534 — 0,5983 = TAX(2),_, | 0,94
TAX(2) -
gap (as a percentage of _ -0,7202+TAX (2) o+
total liabilities) to the | Effective VAT | 1 5073. cap (2),_, -0,6073*6AP(2),-.
impulse changes in the | burden rate
effective VAT burden.

VAR, | The response of the VAT GAP(3), = 2,04E — —0,0874 = TAX(2),_, | 0,47
gap (as a percentage of -0,034# TAX (2)s_o+ 0,6794+ GAF(3),_,
GDP) to the impulse -0,0945*GAF(2),_,
changes in the effective
VAT burden.

In order to identify the relationship between the two variables, Pearson's correlation coefficients
are presented (Table 5.).

Table 5. Results of correlation analysis

TAX(1) TAX(2) GAP(1) (GAP2) (GAP3)
TAX(1) 1 0,9079 0,3407 -0,6182 -0,4829
TAX(2) 0,9079 1 0,6067 -0,2573 -0,2593
GAP(1) 0,3407 0,6067 1 0,3276 0,6069
(GAP2) -0,6182 -0,2573 0,3276 1 0,9250
(GAP3) -0,4829 -0,2593 0,6069 0,9250 1

In evaluating the results obtained, it should be noted that the correlation coefficient value between
the nominal value of the VAT burden and the VAT gap in million euros equals to 0,3407. This
indicator implies that the relationship between these variables is weak. Nevertheless, it is
important to note that the correlation coefficient between the effective VAT burden rate and the
VAT gap (million EUR) is 0,6067, which indicates that there is an average correlation between
these variables. The value of this indicator is positive, which shows that both indicators are
changing in the same direction.

Analyzing the relative size of the nominal VAT burden and the VAT gap with all tax liabilities, it is
observed that the value of the Pearson correlation coefficient between these variables is -0,6182
and it is negative. There is an average inverse of these two variables, and the variables move in
opposite directions. It is noted that the correlation of the effective rate with the relative size of the
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VAT gap with all liabilities is smaller than the nominal and it is -0,2573, which indicates that there
exists a weak relationship between two variables. Based on the results obtained, the value of the
correlation coefficient between the nominal value of the VAT burden and the relative size of the
VAT gap as a percentage of GDP is -0,4829. It indicates that there is an average inverse
relationship between these two variables. Despite the fact that the nominal burden of the VAT and
the VAT gap percentage a moderate correlation with GDP exists and it is important to mention
that the effective VAT burden ratio and the VAT gap percentage from GDP the statistical
correlation is weak and stands at -0,2593.

From the results of the correlation analysis, it cannot be unequivocally concluded that there is a
strong statistical relationship between tax rates and taxpayer’s behavior. The results obtained
suggest that only a weak or moderate statistical relationship exists between these variables.
These results also confirm the results of some foreign authors' studies, which do not seem to
have a strong statistical correlation.

Because taxpayers' response to changes in tax policy may have a delayed and immediate effect,
further investigation of VAR models identifies delayed potential effects. The impulse response
functions are applied for this purpose. The response of the VAT gap to changes in the nominal
VAT rate by including two time series (quarterly) lag order is presented in Figure 2..

Figure 2. Response of the VAT gap to changes in the nominal VAT burden a) VAT gap
million euros (b) VAT gap percentage response to total liabilities ¢) percentage of VAT gap
response to GDP. (Prepared by the authors on the basic of results processed)

a) Response of GAP(1) to b) Response of GAP(2) to c) Response of GAP(3) to
0,006 TAX(1) 001 TAX(1) 0,0004 TAX(1)
0008 i 0,005 e 0,0002
0,002 '

J 0 : 0

0 —e 11131517 19

14 5 7-971113151719 |-0,005 - -0,0002
-0,002
- -0,0004
-0,004 0,01 '
0,006 - -0,015 -0,0006
-0,008 -0,02 -0,0008

For the purposes of a detailed study, the VAT gap is assessed both on the basis of its nominal
amounts (million euros) and on the basis of its relative tax liability and GDP. The data needed for
the impulse response analysis were obtained using the Eviews 10 impulse response function
(IRF). Cholesky’s order factor is a necessary step to plot impulse response graphs. A decision on
the order of the fiscal variables is needed to identify taxpayers' responses to fiscal policy
measures. These restrictions provide the basis for policy decisions, in other words, what happens
first: changes in tax rates or changes in the VAT gap. Given the specific nature of the scientific
issue under investigation, and in order to evaluate the response of taxpayers to changes in tax
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rates, and not vice versa, changes in the VAT burden rates are the first member of Cholesky's
rank.

All taxpayer’s behavioral responses, both in terms of VAT gap figures in millions of euros and in
relative percentages of total liabilities and GDP, are minimal (Fig. 2.). It has been observed that
the increase in the nominal VAT tax burden even reduces the VAT gap by 0,25% during the first
two quarters. However, after four quarters of the impulse, taxpayers' behavior reverses and the
tax gap widens by 0,03 percent. The results show that the shock caused by the increase in the
VAT burden after 6 periods completely disappears. Evaluating the relative sizes of the VAT gap
responses, they are also relatively small, with 1% increase in the nominal burden of VAT which
has a particularly small impact on the VAT gap of 0,1% after 4 periods, when it reaches its peak
and begins to decline.

Looking at the long-term impact of changes in the VAT burden on taxpayers' behavior, it can be
concluded that it is insignificant. The response evoked by all analyzed impulses tends to
decrease after 4-6 periods and approach zero completely. It indicates, that there is no long-term
significant relationship between the VAT burden rates and the VAT gap.

The analysis of the VAT gap response to changes in the effective VAT burden shows that the
results obtained are similar to those of the impulse changes in the VAT gap response to the
nominal VAT burden (Figure 3.).

Figure 3. The VAT gap response to effective changes in the VAT burden rate. a) VAT gap
million EUR (b) VAT gap percentage response to total liabilities ¢) percentage of VAT gap
response to GDP.
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The results show that 1% increase in the effective burden of VAT, the nominal value of VAT gap
is reduced by 0,14% after two periods when it reaches its peak and begins to decline. After 5
periods, the response to the impulse is already positive, reaching 0,03 % which means that the
increased tax burden has a small impact on the widening of VAT gap. After 6 periods, the pulse
decreases to zero and persists in the long term. The greatest impact of the effective change in the
VAT burden is seen in the analysis of the relative size of VAT gap compared to all tax liabilities,
which has a decreasing response to the positive change in the VAT burden for the first 4 periods,
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after which this effect begins to decline and approaches zero. It is worth noticing that after 12
periods this response is already positive, and in due time finally disappears. The shock caused by
the effective size of the VAT burden has the smallest impact on the relative size of the VAT gap
relative to GDP. Increase of 1 % the VAT burden rate is only 0,04 % the impact of this VAT gap in
the first 3 quarters is negative and after 6 periods it is already causing a small increase in the VAT
gap. After 10 periods, this response completely disappears. Looking at the long-term impact of
the VAT-effective rate shock on the VAT gap, its tendency to disappear completely within the first
10 periods and the long-term impact is negligible.

5 Discussion of results

Based on the results of vector autoregression (VAR) models, it can be stated that there is a minor
impact of tax shocks on taxpayer’s behavior in the short term. The results show that in the short
term, the increased tax burden may lead to decrease of VAT gap. Even though these results
contradicts with majority of results found in similar studies (Clotfelter C. (1969); Nourzad, Crane
(1985); Pommerehme W., Weck-Hannemann H. (1996); Abdulsalam M. et al. (2014); Elizabeth N.
D. et al. (2015); Adebisi J.F., Gbegi D.O. (2013); Chiarini B. et al. (2011)), these results confirm
the assumptions of the early neoclassical model and results of the studies performed by Beck
P.J. etal. (1991).

Results show that in the medium term, the impact of shocks caused by an increase in the VAT
burden on taxpayer’s behavior is decreasing and moving in the opposite direction, i.e. an increase
in the tax burden on VAT in the medium term may increase the level of tax avoidance in the
country. These results confirm the findings of similar studies that have been done by most of
other authors (Clotfelter C. (1969); Nourzad, Crane (1985; Pommerehme W., Weck-Hannemann
H. (1996); Abdulsalam M. et al. (2014); Elizabeth N. D. et al. (2015); Adebisi J.F., Gbegi D.O.
(2013) and Chiarini B. et al. (2011)) but it is important to note that the medium-term effects are
relatively small.

While the impact of tax shocks on taxpayer’s behavior in the short and medium term is relatively
small and increase in tax burden could affect fluctuations of VAT gap in both directions, VAR
model results show that in the long term this effect returns to equilibrium and disappears
completely and these findings are similar to studies that have been done Slemrod J. (1985) and
Modugu P.K. et al. (2012). These results suggest that the contradictions in the results that have
been observed in similar studies might be strongly affected by the period of observation as the
actual response of taxpayer’s behavior in the changing tax policy might differ in the short, medium
and long terms.

6 Conclusions

The research did not show unambiguous results, which prove that increasing VAT tax burden
increases the extent of tax avoidance in Lithuania. Correlation analysis showed that although
there is a moderate statistical relationship between increasing VAT burden in Lithuania and
nominal VAT gap, the relative VAT gap ratios indicate that this correlation is weak and the
correlation coefficient is negative, i.e. that the size of VAT burden and the VAT gap is moving in
opposite directions. Based on the results of vector autoregression (VAR) models, it should be
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stated that there is a minor impact of tax shocks on taxpayer’'s behavior in the short term. The
results show that in the short term, the increased tax burden may lead to decrease of VAT gap,
which confirms the assumptions of the early neoclassical model. In the medium term, the impact
of shocks caused by an increase in the VAT burden on taxpayer’s behavior is decreasing and
moving in the opposite direction, i.e. an increase in the tax burden on VAT in the medium term
may increase the level of tax avoidance in the country. These results confirm the findings of most
foreign authors, but it is important to note that the medium-term effects are relatively small. While
there is a relatively small impact of tax shocks on taxpayer’s behavior in the short and medium
term, in the long term this effect returns to equilibrium and disappears completely. Therefore, it
cannot be concluded that in the long term the increasing VAT burden has a significant impact on
the changes in the behavior of taxpayers in Lithuania.

The results of the survey suggest that with the increase of tax burden, Lithuanian taxpayers are
not inclined to increase the size of tax avoidance. This suggests that fiscal policymakers planning
to increase the tax burden through restrictive fiscal policies would not be likely to face adverse
taxpayer’s responses, which would lead to strong tax avoidance.
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