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Abstract

The aim of the article is to examine the impacpmgressive personal
income tax rates and the effectiveness of thisakwan automatic economic
stabilizer. The assessment of automatic stabilizetsased on the estimates of
tax cyclical components. The study shows that thipub elasticity of PIT is
higher than one, which means that the analysedtsx relatively efficiently as
an automatic stabilizer. However, it was also olsdrthat the tax progressivity
is not the main reason of the effectiveness ofogresssive PIT as an automatic
stabilizer. The study shows that changes in pravesates of PIT, contrary to
widespread opinions, have little effect on the atiffeness of passive fiscal
policy. Personal income tax acts as automatic $itadsi mostly due not to the
progressive tax rates, but because of the serngitoi employment to GDP
fluctuations.
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1. Introduction

Almost all taxes, except for lump-sum taxes, ach@®matic stabilizers.
They can be described as a built-in response ofiquiwvenues to economic
fluctuations. Studies concerning automatic stadifizand the interactions
between economic activity and budget deficits detek to the 1930s, i.e. the
times of the Great Depression (see Hansen 1941pnAatic stabilizers smooth
output and employment fluctuations, so they wereeoragain of great
importance during Great Recession which starte2Dbv. Moreover, automatic
stabilizers have the advantage over the discreatjofiacal policy that their
effects are more predictable (see Buiter 1990).

The size of automatic stabilizers depends on fisealtipliers and the
sensitivity of cyclical components of public revesuand public expenditures to
GDP fluctuations. Most public revenues are serssitis economic cycles,
whereas only a small share of public expenditugggedd on output fluctuations,
thus automatic stabilizers act mostly on revende ef budget.

According to Ricardian equivalence, lump-sum takaese no impact on
GDP (see Barro 1974). However, taxes are usuatlyunap-sum and directly or
indirectly depend on output. The short term impddaxes on GDP has been the
subject of numerous studies, conducted on the b&&8C models (Baxter and
King 1993, McGrattan 1994), new-Keynesian modelard@ 1995, Zubairy
2014), the narrative approach (Romer and Romer )20d00 SVAR models
(Blanchard and Perotti 2002, Baum and Koester 20Alhost all empirical
analyses show that tax multipliers are negativestatittically significant.

As mentioned above, the size of automatic stalliaéso depends on the
size of the cyclical component of a deficit. Thghr the cyclical budget deficit,
the stronger is the smoothing effect of automatbiizers of a business cycle
(see, for example, Roger and Veld 1997, Momigliz889).

A progressive personal income tax is often seenkay element of automatic
stabilizers. The article examines the effectivené$dT as an automatic stabilizer in
Polish economy. The assessment of this effectiganfeBIT was based on estimates
of cyclical components of tax revenues in Poland.

The effectiveness of the progressive PIT as amaatio stabilizer in years
2000-2014 is compared with the hypothetical effetesflat personal income tax.
Such a comparison enables to verify whether taxgrpesion has a significant
impact on the effectiveness of PIT as an autonsédiailizer.
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The structure of the paper is the following. Thestfipart presents the
methodology of the study. In the following sectitie results of the estimation
are presented. Then the effectiveness of progeessid flat taxes is compared.
The paper ends with conclusions.

2. Methodology

It is assumed that the effectiveness of persomaine tax as an automatic
stabilizer is proportional to its sensitivity totput fluctuations (see Krajewski
2012). Short term output elasticity of PIT reven(iy is given by equation:

(1) oYy T oY t,wL

w2 OTY _otw) Y

where:

Y — output,

T —revenues from personal income tax,
L — employment,

w — wages,

t, — average tax rate.

The short term output elasticity of PIT revenuegstimated under the
assumption that new employees have the same wag#uiion as employees
previously employed (see Giorno, Richardson, Ramevend van den Noord

1995), that is:
g = [ 9aw) w (G_WLHO_LXJ @
ow t,w)\dY w oY L

The above equation can be written as:

W=ty t¥.y
3)

where:
Y., — Wage elasticity of average tax,

¢ — output elasticity of wages,
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¢, — output elasticity of employment.

Generally, the average tax rate is a function ajesathat i, =t_(w).
However, for the flat tax the average tax rate dbekepend on wages.
Thusy,,, =1 and consequently:

YW=¢, t¢¥.y
(4)

In the case of a progressive tax system the avaeagmte is higher for
higher wages. Thus the percentage increase in \bmge tax paid by the

taxpayer is higher than percentage increase insv@fg,, >1).

The greater the difference between the marginal aretage tax rates, the
stronger wages impact on the average tax.

Short-term elasticity of average personal incormentith respect to wages
was estimated using the following formula (see flake Krajewski and
Mackiewicz 2006):

n tm
wtww = ij t_J
(5) j=1 a,j
where:
t,; —marginal tax rate for j-th tax bracket,
t. . — average tax rate for the j-th tax bracket,

a, |

W, — share of total tax revenues obtained from pihliracket,

n — number of tax brackets.

Short term output elasticities of wages and emphaymvere estimated on
the basis of the percentage deviations of outpagies and employment from the
potential levels. To obtain cyclically adjusted ds/ of variables, the Hodrick
and Prescott (1980) filter was used.

Thus, to estimate the short term output elast@itwages, the parameters
of the following equation were estimated:

Inw = Inw™ = a, +a,(InNY**=InY,"") + ¢, (6)

where:
w>* — real wages seasonally adjusted,
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W[HP — real wages corrected by cyclical fluctuations,
Y,** — GDP seasonally adjusted,
Y,"" — GDP corrected by cyclical fluctuations,

&, —random variable.

Analogically, in the case of short term output &tity of employment the
parameters of the following equation were estimated

INLA=In " = 8, + B(InY*=InY"™) +& 0
where:

L>* — employment seasonally adjusted,
L[HP — employment corrected by cyclical fluctuations,

¢, — random variable.

Estimations of parametersr, and [, are the estimations of output
elasticity of wages and employment respectively.

3. Results

Estimates of the effectiveness of personal incomeas an automatic
stabilizer are based on Polish data covering theg@e&000-2014. Two sub-
periods were analysed: 1995-2008 and 2009-20btnpare the effectiveness
of PIT with three marginal rates with the effechess of the subsequent tax rate
with two marginal rates. The estimates of wagetieias of average tax are
based on Ministry of Finance annual PIT reportheDestimates are based on
guarterly Central Statistical Office data.

The progressive tax system has an impact on the-t&mm elasticity of
average taxes with respect to wages. To obtainsttwt-term elasticity of
average taxes with respect to wages, marginal ¢vage tax rate ratios were
calculated (see equation (5)). The marginal rateis 2008 were 19%, 30%, and
40%. The ratio of marginal to average tax raterdugiears 2000—2008 for each
tax bracket is presented in Figure 1.
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Figure 1. The ratio of marginal to average tax raten years 2000-2008
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Source: own calculations based on Ministry of Foeamdata (http://www.finanse.mf.gov.pl/pit/
statystyki).

As shown in Figure 1, during the years 2000-20@8hilygest difference
between the marginal and average tax rate was wazbsén the second tax
bracket. In analysed period, an increase in taxaloleme within the second tax
bracket by 1 per cent led to the increase in thegimal to average tax ratio by
about 1.6 per cent.

The ratio between the marginal and average taxinate third tax bracket
was lower than in the second bracket, due to tttetiat the third bracket included
taxpayers with very high incomes. In case of vely taxpayers, income taxed at
the rate of 19% or 30% accounted for a negligille pf their total income, and as
a result the average tax rate approached the rahtgiorate.

Since 2009 there have been only two tax brackéd®t &and 32%. The
ratios of marginal to average tax rate during ye&@9-2014 are presented in
Figure 2.
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Figure 2. The ratio of marginal to average tax rats in years 2009-2014
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Source: own calculations based on Ministry of Fagamata (http://www.finanse.mf.gov.pl/pit/
statystyki).

Similarly as in case of the first analysed peribe, marginal to average tax
rate ratio was higher in second tax bracket thefirgh bracket. Moreover, the
difference between the marginal and average taxwas diminishing. As a result,
the marginal tax rate in the first tax bracket Wagher than the average tax rate by
only 15% in 2004. The decrease in this ratio redulfrom the decreasing
importance of tax-free allowances. Tax-free allovesnwere not indexed in this
period, so their relative importance decreased witeases in the average wage.

The wage elasticity of average tax depends not onlyatios of marginal
to average tax rates in each tax bracket, but @sthe share of the total tax
budget revenues obtained for each tax bracketega&tion (5)).

The estimates of the wage elasticity of the avetagen period 20002014
are shown in Figure 3.

The wage elasticity of the average tax has dealesisee the third tax
bracket was removed. The average value of thisatpsiuring years 2009-2014
equalled 1.33, which is 0.11 lower than the avefagthe years 2000—-2008.

According to equation (3), the effectiveness of RI§ an automatic
stabilizer depends not only on tax progressioralag on the sensitivity of wages
and employment to economic fluctuation. Short teutput elasticities of wages
and employment were estimated on the basis of iegsd6) and (7).
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Figure 3. Wage elasticity of the average tax in thgears 20002014
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Source: own calculations based on Ministry of Foeamdata (http://www.finanse.mf.gov.pl/pit/
statystyki).

The quarterly series of output, employment and weales were seasonally
adjusted by the use of Tramo/Seats method. Thizalycbmponents were extracted
using the Hodrick-Prescott filter with a standavdduarterly data parameter, that is
A =1600. Cyclical components of the analysed series aersin Figure 4.

The following estimates were obtained using equati®) and (7§:

A SA
In( \Ms J =-0,0001+ 0,31In(Yt j
W, Y,

HP HP
t

-0,10) (3,48)

LtSA B YSA
|n(F = -0,0004+ 0831/ L'

t

(-0,27) (6,73)

Thus, the estimates of output elasticity of wages labour are 0.83 and
0.31 respectively. The short term output elastiotyemployment is lower than
one. This means that GDP fluctuations, accordir@kon’s law, lead to relatively

! T_student statistics are shown in brackets.
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low employment fluctuations. Thus, cyclical changésoutput are to a certain
extent absorbed by work efficiency fluctuations.

Figure 4. Cyclical components of GDP, wages and ehoyment in the years 2000-2014
(as percentage of cyclically adjusted levels)
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Source: own calculations based on Central Statisiiffice data (http://www.stat.gov.pl/ wskazni
ki-makroekonomicznel/).

Estimates of the effectiveness of PIT as an autorsttbilizer, calculated
on the basis of equation (3), are shown in Table 1.

Table 1. Output elasticity of PIT revenues in the gars 2000-2014

Year | 2000 2001|2002( 2003| 2004( 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013| 2014

Elasticity|1.2851.2831.2781.2891.2761.2731.2501.276§1.2701.2361.2391.2451.24(01.243 1.243

Source: own calculations based on Ministry of Fieaand Central Statistical Office data (http:/Amww.
finanse.mf.gov.pl/pit/statystyki, http://imww.staigpl/iwskazniki-makroekonomiczney).

The average value of output elasticity of PIT rexsnequals, on average,
1.262. This means that the fluctuations of PIT meres are relatively higher than the
fluctuations of output, and personal income tax all as an automatic stabilizer.

After the third tax bracket was abandoned, thect¥feness of PIT as an

automatic stabilizer decreased slightly. The awi@alyzed elasticity diminished
from 1.275 for the period 2000—-2008 to 1.241 ferpkriod 2009-2014.
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4. Progressive tax versus flat tax

Personal income tax in Poland is progressive, apnto the most of Central
and Eastern European countries (see Table 2).akhgragression in the Polish tax
system is often seen as a key element of its eff@eiss as an automatic stabilizer.
Thus the effectiveness of PIT as an automaticlgbis compared in this section
with the hypothetical effects of a flat personabime tax in Poland.

Table 2. PIT marginal tax rates in Central and Easérn European Countries

Country Tax rates (%)
Bulgaria 10
Croatia 12, 25, 40
Czech Republic 15, 22*
Estonia 20
Hungary 15
Latvia 23
Lithuania 15
Poland 18, 32
Romania 16
Slovakia 19, 25
Slovenia 16, 27, 41, 50

* Including a solidarity surcharge

Source: Taxation trends in the European Union, iPatidns Office of the European Union 2016,
http://ec.europa.eu/taxation_customs/business/esicranalysis-taxation/taxation-
trends-eu-union_en.

In order to estimate the impact of progressive &iTthe effectiveness of
this tax as automatic stabilizer, the estimatesgiobt for the GDP elasticity of
tax revenues were compared with hypothetical véfiores flat tax.

To assess to what extent PIT acts as an automimlizer due to
progression in tax rates, the following index wakglated:

— W - LIJfIat
LIJ flat

(8)

where:

W . - :
flat_ hypothetical value of output elasticity of a fi@rsonal income tax.
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Index | shows the percentage increase in the effectiveokeB$T as an
automatic stabilizer due to tax progressivity. hgkinto account equation (3),
after simple transformations we obtain:

| = Yy (@ ww ‘//tw,w( flat))
9 YwwirayWwy TW Ly

where:
Y wnary — Wage elasticity of average tax in the casefttaPIT.

For flat taxt/, w nay =1, SO we can simplify the above formula:

w w,Y (w tw,w - 1)
w w,Y + w LY

| =
(10)

The analogical index was calculated to show thecesfof the change in
marginal tax rates since 2009:

l// w,Y (41/ tw,w - w tw,w(3th) )
l//tw,W(Stb)l/l w,Y + w LY

(11)

where:
¥ wwany — hypothetical value of elasticity of average téth respect to wages

in the case of maintaining three tax brackets.
The estimates of indexes | and I' are presentddhbie 3.

Table 3. Indexes | and I' in the years 2000-2014

Year |20002001(2002|2003/2004|2005|2006/2007|2008{2009|2010{2011|2012(2013|2014

Index |
(%)

Index I' | - - - - - - - - - | -27] -2 -20 -24 -24 -2]1

12.7|125(12.1|13.1|11.9|11.7| 9.6 | 11.9/11.4| 84 | 87| 9.2| 8.8 9.4 9.

Source: own calculations based on Ministry of Faeaand Central Statistical Office data (http:/
www.finanse.mf.gov.pl/pit/statystyki, http://mwwestgov.pl/wskazniki-makroekonomiczne/).

The effectiveness of PIT as an automatic stabiligeon average only
10.7% higher than it would be in case of flat f8lRus it may be concluded that
the progressivity of PIT has little effect on thieetiveness of passive fiscal
policy. In the main, personal income tax acts asaatomatic stabilizer not
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because of the progressivity of tax, but due tostesitivity of employment and
average wages to GDP fluctuations.

The reform of personal income taxes in Poland, wineamoved the third
marginal tax rate, slightly decreased the effeotags of passive fiscal policy.
However, as shown in Table 2, this tax reform heu little impact on automatic
stabilizers. In the case of maintaining three tackets the effectiveness of PIT as
an automatic stabilizer would by higher by only @t per cent.

The results of our study indicate that the prodviggf PIT is not the key
factor in the effectiveness of this tax as an aat@amstabilizer. Thus, the
introduction of a flat personal income tax in Pdlasimilarly as in Hungary,
Romania, Bulgaria, Lithuania, Latvia and Estoniapld not significantly decrease
the effectiveness of automatic stabilizers in Ribfan

5. Conclusions

Automatic stabilizers can be described as a huiltdsponse of public
revenues to economic fluctuations. This articlev@rad the impact of progressivity
in personal income tax on the effectiveness oftéxsis an automatic stabilizer.

The assessment of automatic stabilizers was basetheo estimates of
cyclical components of tax revenues. The study shibwat the output elasticity of
personal income tax is higher than one, which mézatsPIT acts relatively well
as an automatic stabilizer. However, in the maia h not because of the tax
progression. Our study found that the effectivertdgsersonal income tax as an
automatic stabilizer is only about 10 per cent bighan it would be in the case of
a flat tax. In fact, PIT acts as automatic stabilimostly due to the sensitivity of
employment to GDP fluctuations.

Our study also shows that the effectiveness ofgpaisincome tax as an
automatic stabilizer has decreased since 2008hétsame time however, the
reform of PIT in Poland and cancellation of thedhharginal tax rate had very
little effect on the effectiveness of this tax.

To sum up, our study shows that changes in thegssigity of PIT, contrary
to widespread opinions, have little effect on tfiectiveness of passive fiscal policy.
Personal income tax acts as an automatic stabitiastly due not to the progressivity
of tax rates, but because of the sensitivity ofleympent to GDP fluctuations.

2 However, it should be stressed that the progressss of PIT, although not an important
factor in its effectiveness as an automatic stadn)i has a significant impact on income
redistribution.
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Streszczenie

CZY PROGRESJA PODATKOWA STABILIZUJE GOSPODARK E?
POROWNANIE PODATKU PROGRESYWNEGO | LINIOWEGO

Cel artykulu stanowi zbadanie wplywu progresysengpodatku PIT na jego
skuteczn®@ jako automatycznego stabilizatora koniunktury. r@cefektywngci tego
podatku w niwelowaniu waka koniunktury przeprowadzono w oparciu 0 szacunki
komponentéw cyklicznych. Z badania wynike, elastyczné@ wpltywow podatkowych
z podatku PIT wzgtlem PKB jest wigza od jednsti, co oznaczae podatek dochodowy od
0sob fizycznych jest skutecznym stabilizatorenuikhiry. Jednoczaie uzyskano jednake
wystpowanie progresji podatkowej nie jest gitdbwnym pamodvysokiej efektywsm tego
podatku w stabilizowaniu fluktuacji gospodarczy@yniki przeprowadzonych oszacawa
wskazuy, ze zmiany w progresywsm podatku PIT, odmiennie ;i wynikaloby
z powszechnych opinii na ten temat, jedynie w alkiwi stopniu wpltywajna efektywn@
biernej polityki fiskalnej. Podatek dochodowy oddlodfizycznych dziata bowiem jako
automatyczny stabilizator gtéwnie nie poprzez pegrpodatkow, lecz na skutek zmian
poziomu zatrudnienia wynikgjych z fluktuacji gospodarczych.

Stowa kluczowePIT, podatki, automatyczne stabilizatory koniwmt polityka fiskalna



