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Abstract. The level of economic interstate competition has been growing significantly in recent decades. 
Countries are constantly trying to apply lower tax rates to attract large businesses to their territory. They are 
also trying to improve the efficiency of tax collection on their area of jurisdiction. The paper examines how 
economic growth affects Lithuania’s tax collections. Based on quarterly data of the 2002–2022 period, ARDL 
models for the main types of taxes were considered. We find that for all types of taxes, the models have the 
same structure, which allows comparing the impact of gross domestic product on tax collections both in the 
short term and in the long term. Analysis showed that the largest reserves are in the corporate sector, where the 
growth in tax revenues exceeds gross domestic product growth by 115%. The long-term effect for general taxes 
is almost 19% higher than the growth of the tax base, that is, the Lithuanian economy as a whole has a tendency 
for a reduction of the shadow economy, which means that there are significant opportunities for further growth.
Keywords: economic growth, gross domestic product, tax revenue

1. Introduction

When the world and Lithuania faced the COVID-19 pandemic, then the war in Ukraine, 
and next crisis of energy resources and its consequences, the need to ensure sustainable 
economic development remained important (Benedek et al., 2021), therefore the state 
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tax system plays an important role in ensuring the effective development of the country’s 
economy by redistributing financial resources among economic sectors and regions of 
the country. The tax system must be efficient and promote integrated, synchronous, com-
petitive and sustainable economic growth of a country. 

The economic policy of a country plays a leading role in ensuring its stability and 
development. At the same time, there is a discussion about the size and composition 
of the necessary taxes and their administration. In most cases, a high level of taxation 
negatively affects people’s willingness to pay them. Of course, there are many examples 
that both confirm and refute this thesis. For example, in Scandinavian countries, a high 
level of taxation is accompanied by both sufficiently significant fees for the budget and 
a sufficient level of social protection, leading to what many call the happiest countries 
on the planet. On the other hand, there are examples of the countries of Eastern Europe, 
which show that even lower tax rates are not paid in a sufficiently significant number 
of cases, which contributes to the development of a shadow economy, corruption, and a 
drop in the standard of living of the population.

The impact of taxes on the economic behavior of the population is important for three 
main reasons. First, the behavioral response of taxpayers affects changes in tax rates and 
tax rules. Secondly, there is a direct impact of the amount of taxes paid on the country’s 
economic growth. And, thirdly, the behavior of the main taxpayers makes it possible to 
assess the aggregate demand of the population and employment.

Figure 1 shows the growth rates of nominal gross domestic product (GDP) and total 
tax revenues in Lithuania from 2002 to 2021. In the periods 2003–2007, 2011–2013, 
2015–2016, 2018–2022, the growth rate of tax revenues in Lithuania exceeds the growth 
rate of GDP.
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Figure 1.  Growth rates of nominal GDP and tax revenue in Lithuania (in percent)
Source: authors’ calculation, Ministry of Finance of Republic of Lithuania, State Data Agency.
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The main tasks of this article are:
• to analyze the tax structure in Lithuania and its interrelation with GDP;
• to create an econometric autoregressive distributed lag model (ARDL) model to 

analyze the impact of GDP on tax revenues in the short run;
• to extend the created ARDL model with an ECM model, which allows us to analyze 

long-run effects.
Research of the tax structure in Lithuania and their interrelation with GDP is important 

for the design and development of tax policy, firstly, because it helps to assess the efficiency 
of the tax system and to identify its weaknesses. Secondly, because it helps to identify the 
risk factors in the formation of the government budget, and thirdly, because it allows policy 
makers to improve the quality of tax revenue forecasts. The objects of this study are the total 
tax revenues and the tax revenues from different types of taxes, i.e. income tax, corporate 
tax, value-added tax, excise duties, international trade and transaction taxes in Lithuania. In 
this paper we used quarterly data of tax revenues and GDP levels in Lithuania from 2002 
to 2022 years. An autoregressive distributed lag model (ARDL) was used to analyze the 
impact of GDP on tax revenues in the short-run, but the ARDL model could not provide 
a long-run relationship between variables. The long-run effects will be calculated through 
ARDL model coefficients and using of the long-run multiplier (Blackburne & Frank, 2007). 

The paper is developed as follows: the next Section 2 provides a literature review, 
Sections 3 and 4 provide a description of data and the methodology, the next section 
analyzes results obtained and the last section provides conclusions and recommendations.

2. Literature Review

The forecast of tax revenues of the state budget in the short and long term is a very im-
portant part of a country’s fiscal policy. An inaccurate tax revenue forecast can increase 
the state budget deficit, and then the government could be even forced to adjust the state 
budget to not undermine the public’s trust in the implemented fiscal policy. As stated 
by Cimadomo (2016) and Beetsma et al. (2009) tax revenue forecasting is a complex 
task, and as such, GDP and tax revenue forecasts are often subject to revisions, creat-
ing challenges for the government. To achieve the planned state budget, governments 
have to change fiscal policy measures and this very rapid correction of the state budget 
may create a situation where governments will be forced to choose budget correction 
measures that perhaps are not always most effective. State budget tax revenue forecasts 
can be applied to total tax revenue or individual revenue sources. Forecasting methods 
aim to specify and identify the essential relationships between the determinants of taxa-
ble capacity and the amounts of revenue actually collected (Göttert & Lehmann, 2021; 
Ademmer & Boysen-Hogrefe, 2022; Batchelor, 2007). 

Tax revenue forecasting must relate to all three variables: tax base, tax rate, and GDP. 
Generally, a close relationship between taxes and their bases can be expected in the rev-
enue forecast. The size of the corporate tax should depend on the amount of taxable in-
come and the tax rate, and the taxable income should depend on GDP or its components. 
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Table 1. Contributions to tax revenue analysis

Authors 
(publication 

year) 

Period and Country(-ies)  
of study

The variables determinants of tax revenue  
and its effect on tax revenue 

Minh Ha et 
al. (2022) 

2000–2016; Southeast Asia coun-
tries: Indonesia, Cambodia, Laos, 
Myanmar, Malaysia, the Philippines, 
Thailand, Vietnam.

The openness of the economy, foreign direct invest-
ment (FDI), the ratio of foreign debt to the gross 
domestic product, the share of value added in the 
industry to GDP have positive impacts on tax rev-
enue, and official development assistance have a 
negative impact. 

Raouf 
(2022)

2008–2019; 45 countries in Europe, 
the Middle East, and African coun-
tries

At low levels, financial inclusion harms tax collec-
tion, whereas, at the high level, financial inclusion 
has a positive and significant impact on tax revenue. 

Tsaurai 
(2021) 

2007–2017; Upper middle-income   
countries: South Africa, Brazil, Ar-
gentina, Colombia, China, Mexico, 
Malaysia, Russia, Peru, Turkey, 
Thailand

Lag of tax revenue, financial development, FDI, 
economic growth, urbanization, human capital 
development, and population growth to a greater 
extent were found to have a significant positive im-
pact on tax revenue. Exchange rate and trade open-
ness had a deleterious effect on tax revenue. 

Saptono & 
Mahmud 
(2021)

2008–2019; Southeast Asian coun-
tries: Indonesia, Malaysia, Thailand, 
the Philippines, Singapore, Cambo-
dia.

Per capita income, trade liberalization, and the man-
ufacturing sector’s contribution to GDP positively 
and significantly impact tax revenue; inflation has 
a negative sign and is assumed to be a redundant 
variable because the effect is not significant.

Tsaurai 
(2021)

2008–2018; Emerging markets 
countries: Argentina, China, Czech 
Republic, Indonesia, Peru, Portugal, 
Brazil, Colombia, Greece, Mexico, 
Poland.

Tax revenue, financial developments have a sig-
nificant positive impact on economic growth; the 
complementarity between taxation and financial 
development has a significant positive impact on 
economic growth in emerging markets.

Kalaš et al. 
(2020)

2006–2018;  European Union coun-
tries

The gross domestic product, government expendi-
ture and population have a significant and positive 
effect on tax revenue; inflation, unemployment and 
gross national savings negatively affect the total tax 
revenue.

Kalaš et al. 
(2020)

2005–2019; Republic of Serbia Revenues of value-added tax and excises have a 
positive and significant effect on the gross domestic 
product per capita in the long run

Andrejovská 
& Puliková 
(2018)

28 member states of the European 
Union.

The gross domestic product, level of employment, 
inflation rate, public debt, foreign direct invest-
ments, effective tax rate, statutory tax rate have pos-
itive impacts on tax revenue; the most influential 
factors were the employment rate, gross domestic 
product, and foreign direct investment.

Castañeda 
Rodríguez 
(2018) 

1976–2015; More than 138 countries Taxation follows a path-dependent process depend-
ing on the lags; taxation depends deeply on struc-
tural factors. 
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Authors 
(publication 

year) 

Period and Country(-ies)  
of study

The variables determinants of tax revenue  
and its effect on tax revenue 

Bayar & Oz-
turk  (2018)
        

1995–2014; 33 OECD countries FDI inflows affected the total tax revenues posi-
tively in Iceland, Israel, Sweden, the United King-
dom, United States; FDI inflows affected the total 
tax revenues negatively in Austria, France, Italy, 
and Poland; economic growth had a positive influ-
ence on the tax revenues in Chile and Poland; eco-
nomic growth had a negative effect on the total tax 
revenues in Austria, Estonia, Germany, Hungary, 
Norway, Sweden Switzerland; the results of causal-
ity test discovered a one-way causality from FDI 
inflows to the total tax revenues.

Castro & 
Camarillo 
(2014) 

2001–2011; 34 countries from the 
Organisation for Economic Co-oper-
ation and Development 

The GDP per capita and manufacturing have a posi-
tive influence on tax revenue; the rate of foreign di-
rect investment, agriculture, civil liberties indexes, 
life expectancy have a negative impact on tax rev-
enue. 

Imam & Ja-
cobs (2014) 

1990–2004; Middle East countries: 
Algeria, Bahrain, Comoros, Djibou-
ti, Jordan, Kuwait, Lebanon, Libya, 
Mauritania, Morocco, Oman, Qatar, 
Saudi Arabia, Sudan, Syria, Tunisia, 
and the United Arab Emirates; Iraq, 
Palestine, and Somalia

Inflation has a positive influence on tax income; 
GDP per capita has a negative effect. 

Source: compiled by the authors

Tax revenues of the state budget may change not only due to changes in the tax rate 
and tax base but also due to conjunctural fluctuations in the gross domestic product. The 
magnitude and significance of the impact of GDP on tax revenue will vary depending on 
which part of the business cycle the economy is in, for example, whether in recession 
or expansion. The economic system has spontaneous stabilizers that mitigate cyclical 
fluctuations. Self-sustaining stabilizers are self-sustaining fiscal policy measures that 
increase aggregate demand when the economy is in recession and stem the growth of 
aggregate demand when the economy is growing. During a recession, the number of 
people employed, their wages, the profits of enterprises and the turnover of goods are 
reduced. This reduces the tax base. During the recession, the unemployment rate is usu-
ally rising, therefore, unemployment insurance benefits and social benefits for families 
with insufficient income are increasing. During an economic upturn, the tax base and the 
average tax rate on personal income increases and social benefits decrease. This damp-
ens the growth of aggregate demand and may cause an overheating of the economy. The 
advantage of automatic stabilizers over targeted fiscal policies is that they work on their 
own without prior decisions by the government. However, according to McKay & Reis 
(2016) self-stabilizing agents cannot eliminate undesirable changes in the equilibrium 
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product. Rather, they only mitigate the amplitude of economic fluctuations. Symansky 
& Baunsgaard (2009) emphasize that among various taxes, those on income respond the 
most to the economic cycle, reflecting the progressive rate structure for personal income 
taxes and the close link to profitability for corporate income taxes. Among Organisation 
for Economic Co-operation and Development countries (OECD), income taxes can auto-
matically stabilize between 20 and 50 per cent of income shocks (IMF, 2020). 

A study of the response to changes in output found that short-run elasticity is higher 
than the long-run elasticity during economic booms and lower during downturns (Sancak 
et al., 2010). Other works studying the impact of business cycles on the size of budget rev-
enues and expenditures prove the cyclicality of monetary and tax policy in Latin American 
countries (Gavin & Perotti, 1997) and developed countries (Kumar & Balassone, 2005). In 
particular, a 1 per cent increase in the GDP gap leads to a deterioration of budget revenues by 
0.2 to 0.5 percentage points of GDP. A study conducted by Kalash et al. (2022) in European 
Union countries from 2006 to 2018 showed that a 1% increase in GDP increases total tax 
revenue by 6.91%. Government spending, total investment, and population have positive 
effects on total tax revenue, and a 1% increase in these factors increases total tax revenue 
by 2.38%, 0.001%, and 0.57% in these countries. In contrast, inflation, unemployment and 
gross national savings have a negative impact on all tax revenues, and their growth is 1 per 
cent reduces the level of total tax revenue by 3.72%, 0.001% and 1.48%.

But there is no consensus on the direction of this relationship. Some studies suggest 
that tax revenues affect economic growth negatively. Ahmad et al. (2018) researched the 
empirical relationship between indirect taxes and economic growth in Pakistan. Indirect 
taxes had a negative and significant effect on economic growth in the long run while its 
coefficients in the short run were insignificant. Due to a one per cent increase in indirect 
taxes, economic growth would decrease by 1.68 per cent. Al-tarawneh et al. (2020) 
determined that there is a negative short- and long-run relationship between taxes and 
economic growth in Jordan. Other studies emphasize that tax revenues are important for 
economic growth. Egbunike et al. (2018) find a positive impact of tax revenue on the 
gross domestic product of Nigeria and Ghana.

Some studies present different effects of taxes on GDP. Gashi et al. (2018) showed that 
most taxes have a positive effect on GDP growth, but also noted that not all taxes have 
the same effect on the economic growth of Kosovo. Tax on profits, tax on the individual 
business, value-added tax, taxation of monthly statements, collection of resources and 
payment of taxes on interest, dividends, property rights, rentals, lottery and gambling 
winnings and corporation tax are significant and have a positive impact on Kosovo’s 
GDP, unlike tax personal and withholding tax which are not significant and have a neg-
ative impact on economic growth. Muduli & Manık (2020) examine the impact of tax 
structure on economic growth in fourteen states of India during 1980–1981 to 2016–2017. 
The study shows that different taxes have different growth effects. Direct taxes have a 
negative significant effect on economic growth, but indirect taxes positively influence 
economic growth because of their nondistortionary effects on the economic system and 
the productive use of physical and human capital. Mohamed (2022) revealed that all the 
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independent variables had a positive relationship with GDP, but the indirect tax had a 
negative in Somalia. The study by Ur Rehman et al. (2020) conducted in Asian countries 
presented that indirect taxes have a positive and significant effect on economic growth 
in Asia. The tax on goods and services has a positive and significant effect on economic 
growth in Bangladesh, Iran, Nepal, Turkey, Indonesia, Malaysia, Thailand and Bhutan, 
while it has a negative and significant effect on economic growth in Pakistan, Sri Lanka, 
the Philippines and Japan

In recent decades, there has been a noticeable decrease in corporate tax rates in many 
countries of the world. Due to the significant spread of processes of globalization, the 
question arises about the impact of integration between countries on corporate taxes. In 
this context, what is interesting is the so-called tax leadership of the United States, which 
implies that any corporate tax rates in other countries that exceed similar rates in the 
United States cannot exist in the long term. This means that in the context of globaliza-
tion, most countries, due to significant competition for producers, adapt to the corporate 
tax rates in effect in the United States (Kumar & Quinn, 2012). Since the beginning of 
the 1980s, in the United States, the corporate tax rate was 47%, while in the late 2010s 
it was 33%. During the same time period, taxes in South Asia decreased from 55% to 
32%, and in all other states from 37–48% to 22–30%. Thus, all countries are trying to 
lure manufacturers by creating the most favorable conditions for capital (Sokolovska et 
al. (2020)). We should not forget that similar processes take place in direct competition 
between neighboring countries.

3. Data

We used quarterly data of tax revenues and GDP levels in Lithuania from 2002 to 2022 
(see appendix). We consider the following variables:

• TOTAL_TAX_REVENUE – total tax revenues in Lithuania, th. euros;
• CORPORATE_TAX – corporate tax in Lithuania, th. euros;
• EXCISE_DUTIES – corporate tax in Lithuania, th. euros;
• INCOME_TAX – income tax in Lithuania, th. euros;
• VAT – value-added tax in Lithuania, th. euros;
• GDP_AT_CURRENT_PRICES – GDP at current prices in Lithuania, mln. euros;
The trend of changes in tax revenues of the state budget during the time period of 

2002–2021 reflects the cyclicality of the Lithuanian economy (see Fig. 2). 
The rate of change of tax revenues at the turning points has a larger impact on chang-

es than the fluctuations of the country’s GDP, but the frequency of fluctuation of tax rev-
enues coincides with the change of the country’s GDP. The year 2019 can be singled out. 
There have been changes in the tax system in Lithuania, the tax rates and/or tax bases of 
some taxes have changed, and in 2020 the decrease in tax revenues was influenced by the 
COVID-19 pandemic. The percentage decrease of tax revenues of the Lithuania budget 
was a sign of the 2008–2009 crisis (-26.2%), when as a result both the state debt and the 
budget deficit increased in Lithuania (Fig.3).
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Figure 3. Dynamic of different tax revenues and GDP at current prices, percent change 

Source: authors' calculation, Ministry of Finance of Republic of Lithuania State Data Agency. 
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According to Eurostat in 2009 in Lithuania, the ratio of public sector debt to GDP 
was 29.9 percent (-15.6 percent in 2008). The increase in debt (56.35%) was mainly 
caused by the increased deficit of the government sector due to the decrease in budget 
revenues. The size of Lithuania’s state debt, like other economic indicators, was influ-
enced not only by the economic downturn in Lithuania, but also by the economic down-
turns of other countries with economic ties to Lithuania.

During the time period of 2002–2021, the majority of tax revenue to the state budget 
was collected from indirect taxes, i.e. VAT, excise duties and International Trade and 
Transaction taxes (Fig. 4). 

 

11 
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On average, it is about 73.5 percent of total taxes collected. Collected VAT taxes are 
one of the main sources of budget revenues. The share of this tax in the income structure 
of the state budget ranges from 42.1 percent (2004) to 58.3 percent (2011), the average 
is 51.2 percent. Also, a considerable part of the state budget income is made up of excise 
taxes. The share of tax revenues from excise duties in the structure of state budget reve-
nues ranges from 17.9 (2007) to 24.6 percent (2009) (20.7 percent in average). The share 
of personal income tax (PIT) and corporate income tax (CIT) in the structure of the state 
budget income collection is similar: the share of PIT in the structure of state budget income 
ranges from 5.1 percent (2018) to 23.5 percent (2020), the average is 12 percent, while 
in CIT from 3.5 percent (2002) to 14.5 percent, the average is 10.7 percent. During 2006 
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the average is also 10.7 percent. It can be stated that in the structure of tax revenues of the 
state budget, tax revenues collected from indirect taxes fluctuate the most, i.e. from VAT.

4. Methodology and model estimation. 

To begin with, consider the model in the form that was proposed in [1]:

, , ,
1 0

ln ln ln
p q

i t ij i t j ij i t j i it
j j

Tax Tax GDPφ θ µ ε− −
= =

= + + +∑ ∑
 
 [1]

It is a form of the ARDL model that examines the relationship between tax revenues and 
a country’s GDP. Later, this model was transformed by the authors into the form of ECM:

( ), , 1 , 1 ,0 ,ln ln ln lni t i i t i i t i i t it itTax Tax GDP GDPλ β θ µ ε− −∆ = − + ∆ + +

Such a view made it possible to conclude on the basis and coefficients, in particular, the 
value of the coefficient βi is a parameter of long-run buoyancy of the tax, λi is the speed 
of adjustment, θi,0 measures the instantaneous effect of a change GDP on tax revenue, 
reflecting the short-term buoyancy of the tax. The authors conducted research based on 
the given model for 34 countries, which did not include Lithuania. 

We will study only one country – Lithuania – so instead of the above described re-
gression, we will consider the ARDL model for different types of tax revenues. For its 
construction, it is necessary to guarantee that all variables are stationary. To do so, we 
will conduct the Dickey–Fuller stationarity test. As we can see from Table 2, all the stud-
ied variables are stationary in first differences, but not stationary in levels. Accordingly, 
we will select an ARDL model in which all variables will be used in the first differences.

Table 2. Checking variables for stationarity

Variable
Levels The first differences

t-stat Prob t-stat Prob

Ln(TOTAL_TAX_REVENUE) -0.4123 0.9011 -10.8992 0.0001

Ln(CORPORATE_TAX) -1.7839 0.3857 -5.2736 0.0000

Ln(EXCISE_DUTIES) -1.2890 0.6310 -12.8892 0.0001

Ln(INCOME_TAX) -1.2133 0.6649 -3.6822 0.0062

Ln(VAT) -0.5937 0.8651 -4.3725 0.0007

Ln(GDP_AT_CURRENT_PRICES) -0.9408 0.7698 -3.6231 0.0075
Source: authors’ calculation 

Thus, our final model was
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As we can see from Table 2, all the studied variables are stationary in first differences, but not stationary 

in levels. Accordingly, we will select an ARDL model in which all variables will be used in the first 

differences. 

Table 2  

Checking variables for stationarity 

Variable  Levels  The first differences 
t-stat  Prob  t-stat  Prob 

Ln(TOTAL_TAX_REVENUE) -0.4123  0.9011  -10.8992  0.0001 
Ln(CORPORATE_TAX) -1.7839  0.3857  -5.2736  0.0000 
Ln(EXCISE_DUTIES)  -1.2890  0.6310  -12.8892  0.0001 
Ln(INCOME_TAX)  -1.2133  0.6649  -3.6822  0.0062 
Ln(VAT)  -0.5937  0.8651  -4.3725  0.0007 
Ln(GDP_AT_CURRENT_PRICES)  -0.9408  0.7698  -3.6231  0.0075 

Source: authors' calculation  

Thus, our final model was 

1 0
ln ln ln

p q

t j t j j t j t
j j

Tax Tax GDP   
 

      

The next stage is the model specification, choosing the best number of lags for each variable. 

Appropriate parameters were selected based on Akaike's information criterion. An interesting fact was 
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The next stage is the model specification, choosing the best number of lags for each 
variable. Appropriate parameters were selected based on Akaike’s information criterion. 
An interesting fact was that all models have the same lag dependence of the tax variable, 
namely 3 lags were observed. At the same time, the dependence on the influence of eco-
nomic growth varied significantly. Table 3 shows the estimates of the models.

Table 3. Estimation of the models

Lags ΔLn(TOTAL_
TAX_REVENUE)

ΔLn(CORPORATE_
TAX)

ΔLn(EXCISE_
DUTIES)

ΔLn(INCOME_
TAX) ΔLn(VAT)

(-1) -0.7909 -0.7261 -0.8365 -0.1116 -0.7479

(-2) -0.8834 -0.7113 -0.7475 0.2469 -0.6672

(-3) -0.5499 -0.6222 -0.3917 -0.2574 -0.5522

GDP 0.9694 2.2978 0.6494 1.2020 1.7490

GDP(-1) 1.0781 1.5419 0.7505 – 1.1037

GDP(-2) 0.8360 1.5016 0.4637 – 0.5942

GDP(-3) 0.9446 1.2589 0.3737 – 1.2461

GDP(-4) – – – – -1.0506

*Not significant at 95% of confidence, but significant at 90% of confidence. 
Source: authors’ calculation 

The current ARDL model cannot provide a long-run relationship between factors. 
But the actual impact of independent lags can be calculated through model coefficients. 
Blackburne & Frank (2007) indicated that an approximation of the long-run multiplier 
can be written in the form

0

1
1

q

j
j

p

j
j

LRE
θ

φ

=

=

=
−

∑

∑
 

This allows us to calculate the long-run effect of GDP changes to changes in different 
forms of taxes.

Table 4. Long-run effects

Variable ΔLn(TOTAL_
TAX_REVENUE)

ΔLn(CORPORATE_
TAX)

ΔLn(EXCISE_
DUTIES)

ΔLn(INCOME_
TAX) ΔLn(VAT)

LRE 1,187 2,157 0.752 1,071 1,227
Prob 0.0000 0.0007 0.0000 0.0022 0.0000

Source: authors’ calculation 
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The next step of the research is to study the elasticity coefficients, which allows us 
to analyze the degree of influence of the corresponding lags on the dependent variables. 
These coefficients show the response as a percentage change in the dependent variable 
to a 1% change in the according lag from its mean value. The corresponding calculations 
are given in Table 5.

Table 5. Elasticity coefficients for lags of tax revenues and GDP

Lags TOTAL_TAX_
REVENUE

CORPORATE_
TAX

EXCISE_DU-
TIES INCOME_TAX VAT

(-1) -0.7592 -0.7697 -0.9732 -0.1365 -0.6185
(-2) -0.9076 -0.4491 -1.0067 0.2510 -0.6419

(-3) -0.6899 -0.7211 -0.5508 -0.2873 -0.4873

GDP 0.9012 0.9912 0.7719 0.9665 1.4478

GDP(-1) 1.1166 0.6906 0.9264 - 0.8793

GDP(-2) 0.9359 0.7006 0.5963 - 0.4837

GDP(-3) 1.1354 0.6055 0.4954 - 0.9654

GDP(-4) - - - - -0.8228
Source: authors’ calculation 

Next, we conduct an analysis using the CUSUM test. This test uses the so-called re-
cursive residuals, which are obtained using the recursive least squares method. The study 
of the recursive residuals allows us to come to conclusion on the stability of the model 
parameters, since the mathematical expectation of the stability of the model is zero, and 
the standard deviation is the standard error of the model. Fig. 5 shows the results of testing, 
which prove the stability of all proposed models.

5. Results

The results of the analysis indicated that in the short-term period, all considered varia-
bles have approximately the same behavior. In particular, all considered variables of tax 
revenues depend on their lags up to and including the third period, which confirms the 
high inertia of tax revenues.

However, their impact varies significantly. In particular, for total revenues, the influ-
ence coefficients vary from -0.54 to -0.88, which indicates a significant level of season-
ality. At the same time, the impact of revenues on corporate profits varies from -0.62 to 
-0.73, which suggests approximately the same level throughout the year. The impact of 
the lag on excise taxes is significantly decreasing. The strongest impact is observed in 
the previous period (-0.84), and in the third only only -0.39. The impact of the lag on 
income from citizens’ incomes, as expected, showed multidirectional dynamics. For the 
first and third lags, these values   were -0.11 and -0.26, respectively, and for the second 
+0.25. This means that citizens react significantly to changes in their incomes and try 
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CUSUM test
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to respond flexibly by adjusting their behavior. Absorbed VAT gradually decreases over 
time from -0.75 to -0.55.

It should be noted that all coefficients were negative, the increase in tax payments in 
previous periods leads to a decrease in tax revenues in the current period.
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The impact of GDP growth turned out to be, as expected, positive. In particular, a 
quarterly increase in GDP by 10 million euros leads to an increase in total expenditures 
by 9.32 thousand euros in the current period, 11.97 thousand euros after one period, 6.85 
thousand euros after 2 periods and by 8.80 thousand euros after 3 periods. The cumula-
tive effect reaches 36.95 thousand euros or about 0.09% of GDP growth.

The analysis of elasticity coefficients shows that for total tax revenues, in most cases, 
the impact of GDP growth is sufficiently proportional to the growth of taxes. At least on 
average, the values   of elasticity coefficients for GDP are very close to 1. This means that 
certain fluctuations are possible during different periods, but these fluctuations balance 
each other out. Elasticity coefficients for lags show a downward trend in absolute value, 
remaining negative. This means that the impact of changes in tax revenues is gradually 
losing its impact. However, all these coefficients are less than 1 in absolute value, which 
means that their influence has a residual inert character.

At the same time, for most taxes, the elasticity coefficients for GDP are less than 
1, that is, the increase in GDP growth by 1% leads to an increase in tax growth by less 
than 1%. The only exception to this rule is VAT, which makes it possible to balance the 
insufficient impact of all taxes.

The long-term effect of changing factors is thus interesting and relevant for the analysis. 
For total tax revenues, this effect is equal to 1.187, which means that the Lithuanian tax 
system has significant opportunities to increase tax collection, at least by 18.7% of tax 
growth. The most ripe candidate for an increase in tax collections is the corporate income 
tax. With proper administration, it is possible to achieve a growth rate of 2.16 times the 
current level of growth. Revenues from excise taxes will be the least prone to growth.

Conclusions

The degree of dependence between the level of economic development and the payment 
of taxes is a fundamental feature of the economic development of the state and its com-
petitiveness. On the one hand, a high level of taxation contributes to income being hid-
den in the shadow economy. This characterizes low-income countries. As an economy 
grows, the level of taxes paid should also increase, which allows for a reduction in tax 
rates, thereby stimulating tax revenues in the long term. As a result of globalization, this 
process takes place in most countries of the world, which means that countries become 
actual competitors among themselves in tax rates. Less developed countries try to reduce 
tax rates to attract large enterprises, which will in the future pay large tax amounts of rev-
enue into the national budget. It is therefore not surprising that EU and the United States 
reached agreements on the lower limit of certain types of taxes, in particular, income tax, 
which makes endless competition impossible.

At the same time, the tax payment process is characterized by a rather large state of 
inertia. Businesses and individuals are not ready to quickly change their behavior in tax 
evasion, which makes quick reforms in this area impossible.
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The paper examines the question of how exactly this inertia manifests itself in Lith-
uania. Based on the 2002–2002 data, an ARDL model was constructed, which made 
it possible to determine the short-term effect on tax revenues of various types of taxes 
when GDP changes.

We have shown that for all types of taxes except value-added tax, this effect is small-
er than GDP growth in the current period. The effect of GDP growth on total revenues 
have diverse dynamics over 3 periods. Considering that all other taxes have the effect of 
increasing tax revenues less than the growth of the tax base, it can be concluded that the 
level of general tax collection is administratively regulated by the government, allowing 
for relaxation and strengthening of tax collection, especially for enterprises.

Examining the long-term impact of changes in GDP showed that an increase in GDP 
has a positive effect on almost all types of taxes. At the same time, it should be noted 
that the long-term effect for general taxes is almost 19% higher than the growth of the 
tax base, that is, the Lithuanian economy as a whole tends towards an expansion of the 
shadow economy. This effect is most pronounced for the corporate tax, where the effect 
is higher than the growth of the tax base by 115%. It is obvious that we are referring to 
the elimination of the shadow economy of the corporate sector both through adminis-
trative means and through psychological factors when after a certain level of income, it 
becomes less profitable to avoid paying taxes.

For personal income tax, the effect is not so high – only about 7%, which indicates 
that the elimination of the shadow economy will not be very rapid for this tax. Excise 
tax stands separately, for which GDP growth in the long term does not contribute very 
effectively to filling the budget. This means that the consumption of excise goods will 
not grow in proportion to GDP, and therefore this tax can only have a corrective function.

Thus, from a policy point of view of flow management, the Lithuanian government 
should continue the strategy of reducing the shadow economy, especially in the corpo-
rate sector.
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Tax revenues and GDP in Lithuania
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2002 I 95005.5 17409.9 256587.7 92784.1 8448.5 489951.9 3306.4
2002 II 111100.6 34322.9 278627.2 113556.0 10486.3 565534.1 3828.1
2002 III 98843.0 10110.1 262802.4 122290.6 10602.1 525122.5 3983.9
2002 IV 109788.0 14603.5 305341.8 133641.7 8866.7 590440.8 4037.9
2003 I 90733.0 21907.7 280762.9 103827.9 9099.9 524006.9 3705.7
2003 II 107924.0 24693.6 261214.7 117103.2 9487.1 534291.9 4127.7
2003 III 95882.2 92951.2 271142.6 141106.9 10718.5 628813.7 4329.8
2003 IV 124161.0 87765.6 294095.5 149187.0 13083.9 684342.6 4487.1
2004 I 92643.4 42601.4 266133.0 104799.6 11137.3 564769.5 3927.3
2004 II 129580.3 46278.4 273531.6 136420.6 11037.1 642840.3 4500.2
2004 III 102374.0 138548.1 309480.1 149051.8 9247.0 750954.9 4756.3
2004 IV 142896.5 111123.4 289094.1 147758.1 11293.7 747102.6 5035.6
2005 I 104778.7 55753.3 348930.1 130075.6 10990.8 697443.2 4385.7
2005 II 147188.9 62186.6 323902.9 153132.8 11038.3 745549.7 5170.7
2005 III 119393.8 170608.5 407419.2 161007.0 9976.5 896633.5 5570.8
2005 IV 171748.4 148112.8 322008.5 146636.6 13869.0 816786.4 5852.8
2006 I 120781.7 77858.8 466429.6 161113.3 12203.7 881344.1 5034.3
2006 II 156134.7 83604.3 406063.2 167896.2 11739.5 872816.6 5880.7
2006 III 141052.5 157517.7 490463.1 165359.4 13769.1 1009905.6 6450.4
2006 IV 172394.0 238399.0 418848.5 193313.3 160082.0 1071816.5 6687.9
2007 I 103691.2 64651.3 572082.4 206379.7 13669.5 1016289.1 6023.8
2007 II 139636.5 64256.5 551858.2 169382.0 15648.5 989630.7 7168.8
2007 III 142110.8 203738.4 615862.2 206868.0 15770.7 1257070.8 7826.8
2007 IV 176310.8 262131.6 526235.2 229347.5 15437.9 1270394.5 7991.9
2008 I 94560.6 109954.5 730412.7 240802.2 18216.8 1230713.3 7158.6
2008 II 134976.5 122770.8 656186.6 236531.8 18793.4 1192061.8 8474.0
2008 III 121753.4 330844.5 677520.6 238897.7 17741.3 1445047.2 8732.4
2008 IV 145254.6 279275.1 612701.6 255160.4 17829.9 1341055.4 8295.0
2009 I 67319.3 107919.7 536176.4 234269.3 16774.8 982060.1 6385.9
2009 II 88625.2 90086.3 480664.7 234397.6 12617.3 927451.1 7056.3
2009 III 68490.2 149798.7 513374.7 262176.2 10020.3 1024375.3 6815.8
2009 IV 77628.9 146748.1 438852.5 212785.6 11908.0 907924.6 6639.1
2010 I 57499.7 46513.0 572881.4 190542.7 12835.7 901494.1 6285.1
2010 II 66121.1 44389.8 525844.0 218914.2 11226.5 889472.0 7123.6
2010 III 63862.7 88450.0 563523.2 233864.1 13892.2 985293.4 7340.5
2010 IV 77955.0 96907.4 450247.6 236107.5 14639.4 898638.5 7284.7
2011 I 87774.8 40764.0 686593.2 203371.2 14335.0 1059758.7 6914.7
2011 II 109750.9 56389.6 593443.3 236940.7 13966.9 1041205.1 7987.3
2011 III 105165.1 73307.2 622124.1 257381.8 14293.3 1097363.3 8366.9
2011 IV 115396.8 82409.9 560334.2 222786.1 16729.0 1025206.2 8048.3
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2012 I 92844.4 36029.3 670303.8 224101.6 16055.1 1069206.4 7496.9
2012 II 117396.6 70978.9 645276.3 226701.5 13034.3 1107619.9 8338.6
2012 III 107440.9 110379.1 655208.5 254818.1 16061.5 1175522.8 8978.3
2012 IV 128948.7 215529.1 553975.9 262047.3 18345.7 1212101.2 8596.4
2013 I 114404.5 67139.4 645804.6 197076.6 17004.7 1076943.1 7715.6
2013 II 145098.5 49612.2 654508.5 243790.3 15202.2 1150044.9 8784.3
2013 III 126628.0 176983.9 704475.2 287259.0 17049.9 1347235.9 9532.3
2013 IV 150198.1 182926.9 569596.8 267379.8 18762.2 1225747.2 9007.4
2014 I 82673.2 85335.4 718172.5 227264.5 20991.4 1172965.1 8187.2
2014 II 110147.1 229677.4 688132.0 271201.1 19470.9 1357328.5 9209.1
2014 III 99278.6 83510.8 735173.2 278250.1 21556.4 1252912.1 9899.8
2014 IV 124697.1 101243.0 592086.4 284329.8 24011.2 1160714.5 9285.2
2015 I 77452.0 86515.0 730737.0 249229.0 23713.0 1202699.0 8212.0
2015 II 106135.0 268564.0 714280.0 290251.0 24431.0 1440074.0 9366.9
2015 III 91790.0 94768.0 802935.0 309891.0 24621.0 1358843.0 10131.1
2015 IV 112445.0 124035.0 606464.0 296922.0 26149.0 1199289.0 9635.7
2016 I 76079.0 102556.0 766213.0 248293.0 25234.0 1255181.0 8564.7
2016 II 101991.0 303680.0 740413.0 306254.0 22980.0 1513490.0 9742.8
2016 III 89626.0 96643.0 840532.0 338718.0 23031.0 1424285.0 10473.4
2016 IV 108388.0 124769.0 642424.0 308499.0 24359.0 1244683.0 10109.0
2017 I 73751 112677.0 857577.0 342971.0 22867.0 1450857.0 9313.9
2017 II 99512.0 275678.0 800581.0 300461.0 23683.0 1539855.0 10491.0
2017 III 82185.0 113773.0 928837.0 354011.0 27113.0 1544367.0 11455.4
2017 IV 97764.0 128902.0 706711.0 329322.0 27545.0 1328107.0 11016.0
2018 I 64720.0 117911.0 898351.0 319136.0 25520.0 1454595.0 10012.9
2018 II 81717.0 296993.0 841424.0 361492.0 26562.0 1627202.0 11291.7
2018 III 76496.0 130839.0 937600.0 399185.0 31788.0 1593495.0 12151.7
2018 IV 91767.0 145506.0 862712.0 358707.0 32402.0 1508169.0 12058.5
2019 I 331575.0 127036.0 926987.0 385931.0 31570.0 1831901.0 10800.5
2019 II 498347.0 322966.0 914805.0 351791.0 29224.0 2135974.0 12152.5
2019 III 453551.0 152870.0 1002471.0 384463.0 30578.0 2040180.0 13044.1
2019 IV 542304.0 156275.0 931610.0 364884.0 30952.0 2043179.0 12862.8
2020 I 405445.0 129316.0 980849.0 366092.0 30524.0 1942227.0 11373.8
2020 II 479982.0 302407.0 618451.0 324991.0 31994.0 1774266.0 11722.3
2020 III 431215.0 174175.0 960163.0 454088.0 31512.0 2072407.0 13401.0
2020 IV 570119.0 173797.0 1014906.0 413749.0 33576.0 2234254.0 13010.0
2021 I 406983.0 212640.0 1084550.0 343083.0 34459.0 2115319.0 11888.7
2021 II 551096.0 523866.0 1178566.0 415214.0 40277.0 2739300.0 13578.5
2021 III 551330.0 219222.0 1265985.0 477046.0 44589.0 2588363.0 15070.0
2021 IV 679080.0 227497.0 1179528.0 422585.0 47940.0 2594132.0 14845.9
2022 I 530591.0 275408.0 1438956.0 387956.0 47567.0 2846352.0 14333.3

Source: Ministry of Finance of Republic of Lithuania, State Data Agency
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