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ESTIMATION OF THE EFFECT OF TAXES
AND GROSS FIXED CAPITAL FORMATION
ON ECONOMIC GROWTH OF EURO AREA

There have been considered theoretical grounds of the impact of direct, indirect taxes and gross
fixed capital formation on economic growth as well the empirical results of recent studies. There has
been revealed that tax shift from direct to indirect taxes resulted positively on economic growth of the
Euro Area from 2002ql to 2017q4. The research has shown that direct taxes negatively influenced
economic growth of the Euro Area, whereas indirect taxes and gross fixed capital formation had
positive influence.
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VY cTaTTi BUSIBJICHO BIUIMB SIK MPSIMUX, TaK 1 HEMPSIMHUX MOAATKIB, @ TAKOXK BAXKIMBOTO (hakropa
€KOHOMIYHOTO 3POCTaHHS — BAJIOBOTO HarpOMa/DKEHHSI OCHOBHOI'O KalliTajly — Ha €KOHOMIYHE 3poc-
TaHHS KpaiH €Bpo30oHH 3a repion 3 2002 o 2017 pp. B pamkax oxHiel perpeciiiHoi Moseri.

VY HayKOBHX Tparpix, omyOmikoBaHUX y XX CT., BU€HI HEOCTATHRO PO3TIIAAAIN BIUTUB 3MiH I10-
JIATKOBHX CTaBOK Ha eKOHOMiuHe 3pocTtanHs. [lependayanocs, 1o nmoJjaTkoBa MojiTHKa Ta pi3Hi BUIH
MOJIATKIB CYTTEBO BU3HAYAIOTh TEMITM 3POCTAHHS Ta OOCSAT 1HBECTHIH, aje HACIpaBAIl IX BIUIMB Ha
CKOHOMIYHE 3pOCTaHHs BUSBUBCS HE3HAYHUM. Y Psijii JIOCIIIPKCHh BUBYABCSI B3a€EMO3B’I30K MIJK CTaB-
KaMHU TOJATKIB Ta €KOHOMIYHHM 3pOCTaHHSM, BUKOPHUCTOBYIOUM MOJICNI perpecii 3a pi3Hi mepionu,
aie He 0yJ0 3po0JIeHO TIEBHUX BHCHOBKIB. barato eKOHOMICTIB BBayKaJIH, IO OUTBII BHCOKI ITOJATKH
HETaTHUBHO BIUIMBAIOTH HA €KOHOMIYHE 3POCTaHHS, aJie, 3 1HIIOr0 OOKY, BOHH NMPHU3BOIATH A0 BUIIUX
PIBHIB JIep)KaBHUX BUTPAT. 3TIAHO 3 JOCIIPKCHHSIMH TOMIHYOYa TOYKA 30y CIPHUSIE HEIPSIMOMY OIT0-
JATKYBaHHIO 1 epenoayae 3MiHy (GpicKaIbHOTO HABAHTAXKCHHS HA HEIIPSIMI MTOIaTKU, 0COOIMBO Ha CITO-
JKUBaHHS.

Hwu3zbki moaTKoBi CTaBKH MPHU3BOISTH IO 3MEHIIICHHS JICP)KaBHUX BUTPAT 1 30UThIICHHS 00CATY
pecypciB, BUAICHAX y MPUBATHOMY CEKTOPi, IO MO3UTHBHO BIUIMBA€ HAa €(EKTHBHICTH 1HBECTHIIIM.
VY cepenHpOMY PHHKOBO JTUCIUILTIHOBAHUNA MPUBATHUNA CEKTOP CHPHUSE OLIBIT aJleKBATHOMY BUKOPHC-
TaHHIO PECYpCiB, HXK HEPUHKOBUH MOJITUYHUI PO3IOALT y JEPKaBHOMY CEKTOPI. AJie AesKi TOJaTKH
HEeraTWBHO BIUIMBAIOTh HA EKOHOMIYHUH 100po0yT. Cepent HUX 0coOIMBE Miclie 3aiMalOTh TOIaTKH Ha
npuOyToK. | momaTku 3 mpogaxxky poOIsATh MEHIIE MIKOAU EKOHOMII. 3TiIHO 3 JaHUMU JOCIIKCHHS
MOJJATKH 3 TOXOMIB (Di3MYHKX Ta FOPUINYHUX OCIO € HAWOUIBIN IIKI[UTHBUMU ISl 3pOCTAHHS, TOJI SIK
TIOJTATKH Ha CIIO’KUBAHHS, HABKOJIUIITHE CEPEIOBHINE Ta MafHO MEHII IMIKiATuBi. KpiM Toro, momaTku
MIPU3BOIATE 10 30iTbIICHHS TOXOIB OIOKETY, ane 30UIBIIYIOTh 3arajdbHUi mpodinur. Brpara 3a-
rajJbHOr0 HAUIMIIKY MEPEBUIIY€E MOJATKOBI HAIXOPKEHHSI, 10 MPU3BOIUTH 0 HEMONPABHUX BTPAT
JUTSL CYCITiTBCTRA.

VY npoBeneHnX AOCIIKEHHSIX OYJIM IPOTECTOBaHI TaKi riloTesu:

lNmotesa 1. [TomaTkoBi HAAXOPKEHHS BiJl IPSMUX MOJATKIB Mali HeraTUBHUM BIuiB HAa BBIT y
30Hi €Bpo (19) mpotsarom 2002-2011 pp.

I'inoresa 2. [TogaTkoBi HAIXOHKEHHSI BiJl HEMPSIMUX MMOAATKIB HEraTMBHO BIUIMHYM Ha BBII B
30Hi €Bpo (19) mpotsrom 2002-2011 pp.
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l'imoTesa 3. BanoBe HarpoMaykeHHSI OCHOBHOTO KalliTaly Majio MO3UTHBHHN BB Ha BBII y

30Hi €Bpo (19) mpotsrom 2002-2011 pp.

EmnipuyHi pe3yabTaTH BUSIBHIM POOJIEMY KOJNIHEAPHOCTI MK 3HAYEHHSIMU TPSIMUX 1 HENpsi-
MUX MOJATKIB, IO IiIBHIIYE 3arajibHy 3Hadyniicte Mozeni. [Ipobiema KoiHeapHOCTI MoJIsiTae B 3a-
TalbHIN TEHICHIII, Ky MAlOTh SK MOJATKH, TaK i MOMIOHICT X 3BEJICHUX CTATHCTUYHUX 3HAYCHB.
bepyun 10 yBaru, mo I MoJenb IPOJAEMOHCTPYBaja 3arajlbHy aJeKBaTHICTb, MOKHA CITMPATHCS Ha
oTpuMaHi pe3ynbTaTd. KpiM TOro, 3 eKOHOMIYHOI TOYKH 30Dy, MOJENb MmiATBepauia rimoresn 1 i 3.
Harre ociikeHHs TPOAEMOHCTPYBAJIO, 110 HUHILIHS TEH/ICHIis IEPEHECEHHs T0JJAaTKOBOT'O Tsrapa 3
NPSIMUX MOJIATKIB Ha HETIPSIMi TIOIATKH JIHCHO Ma€ MO3UTHUBHUI BIUIMB Y 30HI €BPO.

Knwuogi cnoea: npami nooamxu, Henpsami noOAmKuU, 8an06e HAZPOMAOICEHHS] OCHO-

6HO20 KANimany.

Problem statement. According to the
conventional economic theory taxation causes
distortions and impacts harmfully on economic
growth. When regarding a simple production
function, it could be concluded that taxation can
have an impact on growth through its impact on
(1) physical capital, (2) human capital and (3)
through its effect on the total factor productivity.
With regard to the first and second channel, taxa-
tion increases the cost of capital and decreases
motives to invest. To the extent that higher taxes
depress investment, economic growth will be
negatively affected. Moreover, by providing
privileged incentives to different sectors, taxa-
tion can distort capital allocation and decrease
the investment productivity. The third channel
through which taxation influences negatively
economic growth is through its harmful influ-
ences on total factor productivity. Taxes con-
tribute to distortions of factor prices and provoke
efficiency loss in resource allocation. This nega-
tive effect of taxes on efficiency diminishes total
factor productivity. At the same time empirical
results have revealed that the shift from direct to
indirect taxation may positively influence eco-
nomic growth of the countries due to that fact
that indirect taxes do not cause distortions in the
market to such extent as direct taxes.

Capital accumulation is recognised as a
significant factor of economic growth. This
allegation is revealed both in theoretical and
empirical literature. According to Solow [1],
physical capital accumulation contributes to
boost in the level of production. The endogenous
growth theory established mainly by Romer [2],
Lucas[3], Romer [4] and Barro [5] considers this
allegation by adding other factors (infrastructure,
human capital, research and development)
which hasten gross capital formation.

6

Current paper contributes to identifying
the effects of both direct and indirect taxes
along with important factor of economic
growth — gross fixed capital formation — on
economic growth of Euro Area for available
period from 2002ql to 2017g4 in terms of
one regression model.

Analysis of recent studies. Previous works
have revealed the influence of taxes on economic
growth is very little. Harberger, A. [6] in the
sixties studied the relation between taxation policy
and economic growth. He supposed that taxation
policy and structure of direct and indirect taxes,
had a very significant determinant of growth and
investments in theory, but its effect on economic
growth was negligible in reality. A number of
studies have researched the relationship between
the level of taxation (or of public spending) and
economic growth using cross-country growth
regression models for different periods and
different patterns of countries, but no established
conclusion about the nature and significance of
such a link has emerged from the exploration
works. As Stoilova, D.[7] has mentioned “on the
one hand, higher taxes cause potentially higher
distortions and impact negatively on economic
growth, but on the other hand, higher taxes
suppose higher levels of public expenditure, some
of which may foster economic growth”.

According to the studies the dominating
view favours indirect taxation, and suggests
a shift of the fiscal burden to indirect
taxes, especially those on consumption. In
particular, Myles, G.[8] has revealed that a
move from income taxation to consumption
taxation will increase the rate of growth. In
the table below we have provided the main
findings from the analysis of the impact of
taxes on economic growth of the countries.
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Table 1

Relationship between taxes and economic growth of the countries

Gemmell, N.[9]

on income and property for
1970-1995

Authors Object of the Subject of the research Main findings
research
Kneller, R., Panel of 22 OECD | The effect of distortionary | Depressing long-run effect of
Bleaney, M., & |countries taxes, which include taxes | distortionary taxes on economic growth

Lee, Y., &
Gordon, R.[10]

70 countries

The effect of statutory
corporate tax rates on
economic growth during
1970-1997

Negative correlation
between statutory corporate tax rates
and economic growth

Dackehag, M., &
Hansson, A.[11]

25 rich OECD
countries

The effect statutory tax
rates on corporate and
personal income affect
economic growth for the
period 1975-2010

Both taxation of corporate and personal
income negatively
influence economic growth

Schwellnus&
Arnold[12]

Datasets of firms
and industries across
OECD countries

The effect of corporate
tax on productivity and
investment

Negative effect of corporate taxes on
the productivity and investment

Pooled cross-
sectional data from
23 OECD countries
between 1965 and
1990

Widmalm, F.[13]

The effect of personal
income tax on economic
growth

The proportion of tax revenue raised by
taxing personal income has a negative
correlation with economic growth

Szarowska,l.[14] | Panel data for EU-24

member states

The influence of
consumption taxes on GDP

Positive effect of
consumption taxes on GDP growth

economic growth

during the period growth
1995-2010

Tanchev, S.[15] |Bulgaria, during The impact of the personal | Progressive income taxation has
2004-2012 income tax on the positive impact on growth

Arnold, J.[16] Panel growth
regressions for a
sample of 21 OECD

countries

The influence of tax
structure on economic
growth

Property taxes are the most growth-
friendly, followed by consumption
taxes and then by personal income
taxes; corporate income taxes appear
to have the most negative effect on
growth

Bernardi, L.[17] |Euro Area (EA-17)
member countries,

during 2000-2014

The influence of from a tax
shift (from direct to
indirect taxes)

Tax shift may exacerbate the economic
slump spreading across the European
Union, particularly as an effect of the
general adoption of restrictive fiscal
policies by almost all member countries

Source: constructed by author

Unsolved problems. Many papers are
devoted to researching the influence of direct
and indirect taxes on economic growth but
separately. In current paper we have estimated
in terms of one model the influence of both
taxes on economic growth of Euro Area.

The objective of current paper is to
estimate the influence of direct, indirect
taxes and gross fixed capital formation on

economic growth of Euro Area from 2002q1
to 2017q4.

Results of the research. Low taxes
mean decrease in government spending, and
increase in the amount of resources allocated
in private sector. This leads to greater
savings and investment. At an average, the
market disciplined private sector contributes
to more sufficient use of resources than the
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politically driven non-market distribution
in the public sector. Some taxes are more
harmful than others from the point of view
of the influence on economic wealth. Income
taxes are considered to be particularly
harmful, especially those ones, which levied
on individuals. Sales taxes are perceived
to be less harmful, and property taxes are
somewhere in the middle [18]. According
to OECD study [19] corporate and personal
income taxes are the most detrimental to
growth, while consumption, environment and
property taxes are less harmful.

Tax produces revenue for the
government but increases total surplus.
The loss in overall surplus exceeds the tax
revenue resulting in a deadweight loss to
society. Taxes cause dead weight loss to
the economy because they provoke people
to change their behavior. Since elasticity of
demand and supply is a measure of changes
in the consumer and producer behavior of in
relation to change of prices, it also determines
the rate of market distortion. The greater the
elasticity of demand or supply or both, the
larger the deadweight loss of a tax. Another
important factor of the size of dead weight

loss is the rate of a tax. If price elasticity of
demand and supply is the same, dead weight
loss is low if taxes are low and it grows if
they grow. Dead weight loss increases faster
than most taxes: the size of dead weight loss
grows with the second power of the tax rate.

Based on above mentioned theoretical
grounds of the influence of taxation and fixed
gross capital formation on economic growth
of the countries there have been tested the
following hypotheses:

Hypothesis 1: Tax revenues from direct
taxes had negative influence on GDP in Euro
Area (19) during 2002q1-2017g4.

Hypothesis 2: Tax revenues from
indirect taxes had negative influence on GDP
in Euro Area (19) during 2002q1-2017q4.

Hypothesis 3: Gross fixed -capital
formation had positive influence on GDP in
Euro Area (19) during 2002q1-2017q4.

Testing of the hypotheses has been made
with the use of OLS method in Gretl 2017d.
We have modified data using logarithms.

The description of the data used for OLS
regression analysis is presented in the table 2.

In table 3 the descriptive statistics is
presented.

Table 2
Description of variables
Expected
influence of
Variables Description of variables Units Sources of |  independent
data variable on
dependent
variable
GDP Log of Gross Domestic Product, Million euro Eurostat
neither seasonally adjusted nor [20]
calendar adjusted data, current
prices
GFCF Log of Gross Fixed Capital Million euro Eurostat +
Formation, neither seasonally [20]
adjusted nor calendar adjusted data
Direct mil euro |Log of taxes on production and Million euro ECB[21] |-
imports: Government revenue from
indirect taxes, neither seasonally
adjusted nor calendar adjusted data
Indirect mil euro |Log of current taxes on income, Million euro ECB[22] |-

wealth, etc.: Government

seasonally adjusted nor calendar
adjusted data

revenue from direct taxes, neither

Source: author’s elaboration
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From the table 3 it could be seen that in
case of the use of logarithm values of direct
and indirect taxes the meanings of their
median, minimum and maximum in both of
the models are very similar. In the fig. 1 we
can also observe very similar dynamics of
the values of both taxes.

Descriptive statistics of direct and
indirect taxes provides an evidence of high
correlation (table 4).

In the table 5 the results of regression
analysis are presented and the results of the
overall quality of the model are presented in
the table 6.

Table 3
Summary statistics, using the observations 2002:1 - 2017:4

Variable Mean Median Minimum Maximum
1_GDP 14.668 14.690 14.420 14.877
1 GFCF 11.170 11.168 10.885 11.444
1 Direct_mil_euro 12.541 12.566 12.105 12.932
1 Inderect mil euro 12.607 12.618 12.337 12.876
Variable Std. Dev. C.V. Skewness Ex. kurtosis
1 GDP 0.11205 0.0076390 -0.43854 -0.59624
1 GFCF 0.12449 0.011144 -0.061395 -0.53317
1_Direct_mil_euro 0.19049 0.015190 -0.34446 -0.39960
1 Inderect mil euro 0.13199 0.010469 -0.24861 -0.60908
Variable 5% Perc. 95% Perc. IQ range Missing obs.
1 GDP 14.455 14.840 0.15838 0
1 GFCF 10.959 11.386 0.19010 0
1_Direct_mil_euro 12.152 12.826 0.27633 0
1 Inderect mil euro 12.366 12.821 0.19136 0

Source: constructed by author with the use of Gretl

450000

400000 ~

350000

300000 [

250000 [

200000 |

T
Direct_mil_euro
Inderect_mil_euro ——

150000

2002 2004 2006 2008

2010 2012 2014 2016 2018

Fig. 1: Time series plot: Taxes on production (indirect) and imports and Current taxes
on income, wealth etc.(direct)
Source: constructed by author with the use of Gretl
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Table 4

Correlation coefficients, using the observations 2002:1 - 2017:4
5% critical value (two-tailed) = 0.2461 for n = 64

1 GDP I GFCF |1 Direct mil euro 1 Inderect mil euro
1.0000 0.5288 0.8942 0.9618 1 GDP
1.0000 0.6123 0.5100 1 GFCF
1.0000 0.9434 1 Direct mil euro
1.0000 1 _Inderect mil euro

Source: constructed by author with the use of Gretl

Table 5
Model 1: OLS, using observations 2002:1-2017:4 (T = 64)
Dependent variable: 1 GDP
Coefficient Std. Error t-ratio p-value
const 3.32178 0.572100 5.806 <0.0001 Hrx
1 GFCF 0.0833057 0.0397763 2.094 0.0405 *E
1 Direct mil_euro —0.135651 0.0674368 —2.012 0.0488 ok
1_Inderect_mil_euro 0.961160 0.0894581 10.74 <0.0001 ko
Mean dependent var 14.66822 S.D. dependent var 0.112050
Sum squared resid 0.054067 S.E. of regression 0.030018
R-squared 0.931646 Adjusted R-squared 0.928228
F(3, 60) 272.5934 P-value(F) 6.68¢-35
Log-likelihood 135.6334 Akaike criterion —263.2669
Schwarz criterion —254.6313 Hannan-Quinn —259.8649
rho 0.030902 Durbin-Watson 1.926727
Source: constructed by author with the use of Gretl
Table 6
Tests results

RESET test for White’s test for Test for normality of | LM test for autocorrelation
specification — heteroskedasticity — residual — up to order 1 —
Null hypothesis: Null hypothesis: Null hypothesis: error | Null hypothesis: no
specification is adequate |heteroskedasticity not is normally distributed |autocorrelation
Test statistic: F(2, 58) = |present Test statistic: Chi- Test statistic: LMF =
0.737631 Test statistic: LM = 7.35834 |square(2) = 4.46756 0.159594

with p-value = P(F(2, 58)
>0.737631) = 0.482678

with p-value = P(Chi-
square(9) > 7.35834) =
0.599865

with p-value =
0.107123

with p-value = P(F(1, 59) >
0.159594) = 0.690973

Source: constructed by author with the use of Gretl

Conclusions. In current research there
have been tested the following hypotheses:

Hypothesis 1: Tax revenues from direct
taxes had negative influence on GDP in Euro
Area (19) during 2002q1-2017q4.

Hypothesis 2:

Tax revenues from

indirect taxes had negative influence on GDP
in Euro Area (19) during 2002q1-2017g4.
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Hypothesis 3: Gross fixed -capital
formation had positive influence on GDP in
Euro Area (19) during 2002q1-2017g4.

Empirical results have revealed the
problem of collinearity between the values
of direct and indirect taxes which increases
overall significance of the model. The
problem of collinearity lies in the common
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trend which both of taxes share and in
the similarity of their summary statistics
meanings. Taking into that model
demonstrated overall adequacy, we rely
on the results of the model. Furthermore,
from economic point of view the model
confirmed hypothesis 1 and hypothesis
3. Obtained results also confirm the
empirical results of previous studies
and provide an evidence of the fact that,

despite conventional theory according to
which taxation contributes to distortions
in the market and leads to deadweight loss
exceeding budget revenues, differences
in taxation structure may lead to different
consequences in terms of economic
growth. Our research has demonstrated
that current trend of shifting tax burden
from direct taxes to indirect taxes, indeed,
has positive influence in Euro Area.
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Current paper contributes to identifying the effects of both direct and indirect taxes along with
important factor of economic growth — gross fixed capital formation — on economic growth of Euro
Area for available period from 2002q1 to 2017g4 in terms of one regression model.

In scientific papers that were published in the twentieth century, scientists did not sufficiently
consider the effect of changes in tax rates on economic growth. It was assumed that tax policy and
different types of taxes have a very significant determinant of growth and investment, but its effect
on economic growth was in fact insignificant. A number of studies have examined the relationship
between tax rates and economic growth using growth regression models between countries for different
periods, but no definite conclusions have been made. Many economists believed that higher taxes have
a negative effect on economic growth, but on the other hand, they lead to higher levels of government
spending. According to studies, the dominant viewpoint favors indirect taxation and implies a shift in
the fiscal burden to indirect taxes, especially on consumption.

Low tax rates lead to a decrease in government spending and an increase in the amount of
resources allocated in the private sector, which has a positive effect on investment performance. On
average, a market-disciplined private sector contributes to a more adequate use of resources than non-
market political distribution in the public sector. But some taxes have a negative effect on economic
welfare. Among them, a special place is occupied by income taxes. And sales taxes do less damage to
the economy. According to the study, corporate and personal income taxes are the most harmful for
growth, while taxes on consumption, the environment and property are less harmful. In addition, taxes
lead to an increase in budget revenues, but increase the overall surplus. The loss in total surplus exceeds
tax revenues, which leads to irreparable losses for society.

Taxes provoke people to change their behavior. Since the elasticity of supply and demand is a
measure of changes in consumer and producer behavior due to price changes, it also determines the
degree of market distortion. The greater the elasticity of demand or supply, or both, the greater the total
loss of tax. If price elasticity of demand and supply is the same, dead weight loss is low if taxes are low
and it grows if they grow. Dead weight loss increases faster than most taxes: the size of dead weight
loss grows with the second power of the tax rate.

In current research there have been tested the following hypotheses:

Hypothesis 1: Tax revenues from direct taxes had negative influence on GDP in Euro Area (19)
during 2002q1-2017q4.

Hypothesis 2: Tax revenues from indirect taxes had negative influence on GDP in Euro Area (19)
during 2002q1-2017q4.
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Hypothesis 3: Gross fixed capital formation had positive influence on GDP in Euro Area (19)
during 2002q1-2017q4.

Empirical results have revealed the problem of collinearity between the values of direct and
indirect taxes which increases overall significance of the model. The problem of collinearity lies in the
common trend which both of taxes share and in the similarity of their summary statistics meanings.
Taking into that model demonstrated overall adequacy, we rely on the results of the model. Furthermore,
from economic point of view the model confirmed hypothesis 1 and hypothesis 3. Obtained results
also confirm the empirical results of previous studies and provide an evidence of the fact that, despite
conventional theory according to which taxation contributes to distortions in the market and leads to
deadweight loss exceeding budget revenues, differences in taxation structure may lead to different
consequences in terms of economic growth. Our research has demonstrated that current trend of shifting
tax burden from direct taxes to indirect taxes, indeed, has positive influence in Euro Area.
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