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Equality of the Czech Tax Assignment for Municipalities®
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Abstract

The Czech tax sharing system essentially respletdasic principles de-
scribed by contemporary theoretical approaches. filnpose of this paper is to
examine how changes to its parameters influencedanbnicipal revenue distri-
bution in relation to revenue equality and unifotyniWe simulate different
models of tax sharing with the full sample of Czeeimicipalities between 2010
and 2016. The impact of different parameterizai®evaluated using the Gini
coefficient. By comparing different scenarios, wenatude that the recent
changes contribute to the equality of municipal texenue sharing per capita.
Nevertheless, the conclusion should be interprateda broader context,
e.g. concerning grants provided by the central goweent to municipalities.

Keywords: tax sharing, tax revenues, municipalities, Ginifticent
JEL Classification: H71, H77, R51

Introduction

Reallocating tax revenue across government lagdiased on the theory of
fiscal federalism, which generally deals with issoé reallocating competences,
financing, competition, cooperation, and redistiifoy of income and expen-
diture between different level of governments. Masg (1961; 1971; 1997a;
1997b) and Oates (1991; 1999; 2008) were pionedisaal federalism, writing
ground-breaking papers that raised many sub-quesstaiout optimal fiscal
decentralization. A more recent paper addressedsdmee issue (Aslim and
Neyapti, 2017).
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There currently seems to be a shift from the nabthemes of establishing
a system to the question of how to improve theesysind make it more effec-
tive, especially in the sense of providing and ffitiag public services. In this
context, there is an important issue of the retigstion of revenues, addressing
vertical and horizontal fiscal imbalances; thisisss discussed in different ways.
The most important discussions address the issue e point of view of tax
assignment (Bird, 1999; McLure, 2001; Boadway, 2@Harma, 2012), intergov-
ernmental relations (Dahlby, 2001; Bahl and Cy&1i,12, public expenditures of
local governments, the possibility of influencirg thases and tax rates, the mobi-
lity or immobility of the tax base, costs of taxnaidistration, the crowding-out
effect (Bahl and Cyan, 2011), and the influencentar-municipal cooperation on
local taxation (Breuillé, Duran-Vigneron and Sams2®i8). According to Wallis
and Oates (1988), the determinants of the optimgies of fiscal decentralization
cover three classes of variables: conditions rejatd the land area of the state
and the size of its population, including the geppical distribution of the
population, the level of income and wealth in thees and the extent of public
services, including their geographical distributeonong the population.

Some authors highlight that higher-level governtseshare revenues from
the taxes that they legislate and administer wvaitter-level governments. McLure
(2001) notes that individual lower-level governngehtive no control over any
fundamental questions about tax bases and ratdgding the administration of
taxes. From that point of view, according to McLut@x sharing is a form of
a grant, and not a method of tax assignment.

Boadway (2001) addresses the issue of inter-govental relations, pointing
out that the interdependency of national and sutimeitgovernments (including
municipalities) in affecting redistribution and oesce allocation is an unresolved
issue in fiscal federalism. Dahlby (2001) stated #tcording to Musgrave (1983),
there are basic principles regarding tax assignnmeiaidle and especially lower-
-level jurisdictions should tax those bases thaire low mobility between
jurisdictions, personal taxes with progressive gasbould be used by those
government levels within which a general base @mjiplied most efficiently,
progressive taxation should be primarily centrakes appropriate for stabili-
zation policy should be provided by the centralggoment, and tax bases that
are distributed highly disproportionately amongfetiént levels of government
should also be used centrally. Income taxes andalsgges can be suitable at
all levels. Dahlby (2001) also refers to many peoid relating to the consensus
view of tax assignment — e.g. the relation betwesgrenditure and taxation deci-
sions and the need for an appropriate balance battie public and the private
sectors’ claims on the economy.
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As stated by Bahl and Cyan (2011), the econoneorthof tax assignment
leads to an assumption that the level of subndtigogernment (SNG) taxes
should more or less match the level of SNG exparefitthat are characterized
by local benefits. Moreover, these expendituresuhde financed by taxes
whose burden falls on the beneficiaries. This igleiats toward residence-based
individual income and payroll taxes, destinatiosdzhsales taxes, property and
land taxes, and various forms of licenses and dsarges as the best choices
for local government taxes. It is up to the cengabernment (or the constitu-
tion) to work out a tax assignment that securesbtdance. Grants should be
restricted to dealing with services pursuing natlar regional priorities, and to
equalization.

Liberati (2011) writes about the golden rule focdl tax financing, which is
represented by the benefit principle of taxatione Holden rule means an equi-
valence between taxes paid and benefits receiwad lfscal public spending.

We decided to examine the principles of tax reallmn, defined by theore-
tical approaches, for the Czech Republic. Recendyy criteria for tax redistri-
bution have been introduced that try to take intooant both the population
size and its geographical distribution in the teryi and also the public spending
on the provision of public services (as definedtlhy number of pupils). The
new criteria is the primary reason for this anaysi tax sharing in the Czech
Republic.

The second point that needs to be mentioned igdrdal fiscal imbalance
(HFI). HFI measures the redistribution of reventi¢gha same level of govern-
ment. According to Sharma (2012), SNGs have diftgabilities to raise funds
from their tax bases, and this fact creates spacldrizontal fiscal disparities.
Di Liddo, Longobardi and Porcelli (2016) highligttehe issue of measuring
HFI and discussed the possible benefits and dragbafcparticular approaches.
They also invented new methods for measuring HF. dMl not measure the
fiscal capacity of all the municipalities in the &&h Republic because the data
about their revenues are very fragmented and featdhem all would be very
time-consuming. However, good data are availabléagrassignment, which is
the main and the most important part of the mualdips’ revenues.

Therefore, the primary aim of the paper isetkamine how the changes of
parameter influenced the distribution of municipalenues during a selected
period in terms of the revenue equality and uniftrnT o fulfil the main goal of
the paper, we formulated research questidnswhat extent is the system of tax
redistribution in the Czech Republic uniform andilégrian? How do partial
changes in the system contribute or not contriiatehanging the concept of
equality of the municipalities?
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To meet the main goal of the paper, we formul#ttedollowing propositions:

Proposition 1: The current system of tax sharinghie Czech Republic re-
spects the basic theoretical principles of fisegldralism.

This proposition is based on applying the theoa¢fprinciples of tax assign-
ment to the real redistribution of tax revenueshafnicipalities in the Czech
Republic.

Proposition 2: The recent changes in the tax sigagystem contribute to the
uniformity of tax revenue distribution betweenatiit groups of municipalities
(considering the number of their inhabitants).

This proposition takes into account the curremapetric changes in the
system and compares their impact on individual ggoof municipalities in terms
of balancing revenues between municipalities.

Proposition 3: The present system of tax assighriserobust to the para-
metrical changes, which means that alternative aagignment settings exhibit
similar dynamics of tax revenues.

The last proposition focuses on alternative ogtiohparametric changes and
compares their dynamics. From this perspective robeistness of the system
against changes will be tested. The paper evaltizeslternative tax assignment
settings using the Gini coefficient, which measunegjuality in tax revenues per
capita, and through computing the share of munitigs and share of inhabit-
ants with the expected raised (or unchanged) teentees. The paper follows
a three-step structure. First, it provides a bmefrview of the tax assignments at
the SNG level in the Czech Republic. Second, iddial scenarios are defined
together with detailed descriptions of the relevdata sources and the method
applied. Finally, the paper presents the obtaiesdlts and compares the tested
scenarios in detail.

1. Tax Assignment in the Czech Republic

According to the OECD (2016), there are three nsaurces of revenues for
SNGs, including municipalities: taxes, grants, asubsidies. Revenues are
derived from local public service charges (e.gffeaand fees) and property (the
sale and operation of physical and financial ajs&te share of tax revenue in
SNG revenue varies widely from one country to aeotfihere is a particularly
significant share in several federal countries, ihax revenues arise both from
tax sharing arrangements between the federal goarnand SNGs (more usu-
ally based on personal income tax, but also on emyjincome tax and value-
-added tax) and from own-source taxation (e.g. @agnSwitzerland, the United
States, Canada).
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The Czech Republic belongs to a group of counthas respect the princi-
ples of tax-sharing arrangements. This assertidras®d on studies concerning
the Czech tax assignment and associated issuds;ssudies are rather rare.
Nevertheless, a few studies have analyzed the Gagassignment system from
various points of view, including Jilek (2006); Tanek (2008; 2015; 2016);
Provaznikové and Petr (2010), andtEitkova Stranska (2012).

An extensive report for the Ministry of Financendacted by the University
of Economics in Prague (2009) was prepared witlea ¥ meeting needs aris-
ing from practice. The report suggested that thebar of shared taxes should
be increased because there is no objective reasaof sharing all the tax reve-
nue among the existing levels of government. Orcthv@rary, sharing the reve-
nue would help to balance individual budgets inesasf unexpected economic
developments or external influences. Sharing themae would also mean low-
ering the need for grants paid to self-governingittgial units at the central
level. In regards to the tax assignment system,répert supported the idea
of modifying the existing criteria and adding selenew criteria, including
per capita principal, the mobility of citizens, eatral area, and regionalization.
Although the report was accurate, politicians amel public rejected its results
(with a few exceptions) and only a limited numbéit® proposals were put into
practice. The reasons for this rejection can beettahistorically: a relatively
conservative development of tax sharing in the €zZRepublic and a general
reluctance to make significant changes in this deato the impact on a wide
group of municipalities and inhabitants.

1.1. Tax Assignment at the Municipal Level

The Czech tax sharing legislation is representedhle Act on Budgetary
Allocation of Tax Revenues to Territory Self-govamUnits and Selected State
Funds (Act No. 243 from the year 2000 on tax assi@nmt), which has been in
effect since 2001. The Act sets the rules for #udistribution of tax revenues
among public budgets, i.e. the nation, regions, maodicipalities. The Act has
been updated several times during the period degal force; the last update
was introduced in 2017In the meantime, additional changes were prepaneld
discussed. According to the valid legislation, neipalities get the share of tax
revenue as shown in Tablé 1.

2 Act No. 260/2017 Coll. (effective from January?D18) means increasing the pupil criterion
from 7 to 9% for each municipality, and also rajgsthe share of VAT for municipalities to 23.58%
of total VAT revenues.

3 Act. No. 187/2016 Coll. introduced ,gambling taxhieh is also redistribute part of revenues
from ,gambling” to municipalities. Tax yield fronhis tax represents only a few percent of the
total income of municipalities.
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Table 1

Tax Sharing at the Municipal Level
Tax The share of total tax revenue

to municipalities (%)

Value-added tax 23.58
Corporate income tax 23.58
Corporate income tax (as a tax paid by municigs)ti 100
Personal income tax (payroll tax) 23.58
Personal income tax (self-employed) 23.58*
Personal income tax (tax payable by deduction) 583
Real estate tax 100**

Note * from 60% of total tax revenue only; ** by thedation of the property.
Source Act No. 243/2000 Coll.

A few years ago, municipalities received anot@¥3f the yield from per-
sonal income tax based on the individual placeesfdence. This tax revenue
was linked directly to the municipality, and it eed as a motivation for promot-
ing business activities within the given municipal{Provaznikova and Petr,
2010). Technical problems with distributing thix tgeld resulted in the aboli-
tion of the motivation element and its incorporatiato the remaining national
yield. Of the tax yield, 40% (10% + 30%) belonggtte state and the other 60%
of the yield is assigned to be redistributed amthregnational, regional, and mu-
nicipal budgets. Besides these shared taxes, rpafit@s obtain 100% of tax
revenues from the real estate tax and the corporatene tax paid by munici-
palities themselves (see Table 1).

The specific amount from the national gross taaldyi(value-added tax +
corporate income tax + personal income tax) isstébiuted to each municipality
based on four key criteria (Act 243/2000 Coll.)dastral area of the munici-
pality; simple number of inhabitants; modified nwentof inhabitants according
to gradual transition coefficients which take imiccount municipality size; and
a recently added criterion — the number of pufitee cadastral area of the mu-
nicipality is defined as the share of the munidtgalrea in the total of the Czech
Republic’'s municipality area. The weight of thist@ron is 3%. The reason for
introducing this criterion was to compensate fawdo population density (Pro-
vaznikova and Petr, 2010). The simple number o&bitants represents the
share of the municipality inhabitants in the tatamber of the population of the
Czech Republic. The weight of this criterion is 10%he modified number of
inhabitants according to gradual transition coedfits is a very important crite-
rion that prevents abrupt changes in the amourieofrevenue as a result of
population changes in the municipality. Its essdigsein the gradual increase of
tax revenues by coefficients that reflect the pafioih increase in each category
of municipality size (see Table 2).
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The only exceptions to this criterion are four biies — Prague, Brno, Ostrava
and Plzé. These municipalities have their coefficients (§able 3). The weight
of this criterion is 78%. The last criterion take® account the number of com-
pulsory-educated pupils in the municipality; theigin is 9%. After the intro-
duction of this criterion, the relevant grants tpits from the state budget were
abolished.

Table 2
Gradual Transition Coefficients and Gradual Transition Multiple (2013 — present)
Municipalities with the Gradual
number of inhabitants transition Gradual transition multiple
from —to coefficients
0-50 1.0000 1.0000 x number of inhabitants imtluaicipality
51— 2,000 1.0700 50 +_1.0700 x number of inhabitants in a munictyali
that is above 50
2,136.5 + 1.1523 + x number of inhabitants
2,001 - 30,000 1.1523 in a municipality that are above 2,000
34,400.9 +1.3663 x number of inhabitants
80,001 and more 1.3663 in a municipality that is above 30,000

Source Act 243/2000 Coll.

The used criteria underwent historical developmiatt gradually corre-
sponded with the required changes in the tax shaystem at both the national
and the sub-national levels. For example: over tinexe were changes in the
number of municipality classes (gradually it fethrih 14 classes to 4) and in the
size of municipality classes (the first categoryswaduced from 300 to 50 in-
habitants; the second category from 5,000 to 2jAB@bitants) and also in the
amount of gradual transition coefficients (espégiial the last category for large
cities). The reasons can be found in a better systetting that considers not
only the tax revenues of municipalities but alsdljsuservice in the form of
municipal public spending.

Table 3
Coefficients for Prague, Brno, Ostrava, and Plzé
Municipalities Gradual transitions coefficients
Prague 4.0641
Brno 2.2961
Ostrava 2.2961
Plzei 2.2961
Other municipalities 1.0000

Source Act No. 243/2000 Coll.

It should be noted that income from shared naltitan@s represents on aver-
age 60% of the total income of municipalities. Mupalities can (and do)
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receive other income through subsidies (grantg);tag revenues such as loans,
rental income, local charges (in some countridse@a taxes), and other sources.
The main part of this 40% of municipal revenuesubsidies, which represent
redistribution between particular levels of goveemtn Municipalities receive
subsidies both from the central level (governmami from the regional level
(regions) that usually cover activities that mupdadities carry out for the benefit
of the state.

2. Data and Methods

We use data for all the municipalities that arailable as an appendix to the
Act No. 243/2000 Coll. in the period from 2010 t018 to evaluate the impact
of changes in the legislative framework on the seitiution of the national
gross shared taxes yield. Additionally, we use eshadicators of the national
gross shared taxes yield, i.e. the sum of all mapes — VAT, personal income
tax (without 1.5% of payroll tax within the persbriacome tax, which has
a negligible influence on the tax base of munidijga), and corporate income
tax according to four main criteria — cadastralhaoé the municipality, simple
number of inhabitants, modified number of inhaltaaccording to gradual
transition coefficients, and the number of pupdsir computations are based on
the following scenarios that take into account reed sharing, hypothetical
changes in parameters that were used in partigglars, and the possible in-
fluence of the number of pupils as a new variabfluéncing the tax sharing in
recent years as well as the implementation of tieber of employees directly
into the tax sharing formula:

A. An original (baseline) scenario in which tax shapésnunicipalities are
computed for all years using the system parametdid in these years (i.e. one
set of parameters for 2010, 2012, and 2013 anchanaset of parameters for
2013 and 2014).

B. A scenario in which the parameters of the tax sigasiystem from 2014
are applied. In this case, the number of pupilsf012 is used for 2010 and
2011 to compensate for the lack of data for thesssy

C. A scenario in which the parameters of the tax sigasiystem from 2014
are applied without the criterion of the numberpofils. The weights for the
remaining criteria are defined by the weights vatid2010 (3% for the number
of inhabitants, 3% for the cadastral area, and 3d€¢he criterion based on
gradual transition coefficients).

D. A scenario in which the parameters of the tax sigasystem from 2010
are applied.
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E. A scenario in which the parameters of the tax slgasystem from 2010 are
applied and a new criterion of the number of pugilsdded. In this case, the num-
ber of pupils from 2012 is used for 2010 and 2@ldompensate for the lack of data
for these years. The weights for the criteria gpomd to those valid in 2014.

F. A scenario in which the tax sharing system is basedhe number of
inhabitants only.

G. A scenario in which the tax sharing system is basethe cadastral area
of the municipality only.

H. A scenario in which the tax sharing system is basethe number of pu-
pils only (in this case, the number of pupils fr@f12 is used for 2010 and 2011
to compensate for the lack of data for these years)

I. A scenario in which the tax sharing system is basedhe modified
number of inhabitants according to gradual tramsitioefficients only.

J. A scenario in which the tax sharing system is basedhe number of
employees in the municipality.

Scenario A represents the historical developmédnthe tax assignment
framework, and it serves as a benchmark for their@ng scenarios. Scenario B
and scenario C make it possible to evaluate thepsgameter changes from the
past. Comparing the resulting dynamics in tax reesrand their relative shares
makes it possible to assess both the robustnesisechctual tax assignment
framework and the possible tendencies to equalieaddistribution of tax reve-
nues. The rest of the scenarios simulate the impiapossible changes in the
weights assigned to the existing indicators inttheassignment formula as well
as the impacts of introducing new indicators it® formula (scenario J).

For all these scenarios, the shares of all theicipalities on the national
gross shared taxes yield are simulated and compatiedhe original shares. For
the original scenario (scenario A), the resultscammpared with the values valid
for 2010. To be more specific, we are focusingtanfollowing statistics:

1. Weighted Gini coefficients that express the ineifyah the distribution
of shared taxes. The Gini coefficient (as defingdbrfman, 1979) is one of the
most used statistics for measuring inequality (Bed.iddo, Longobardi and
Porcelli, 2016). It is computed using the weighgpresenting the share of mu-
nicipality inhabitants in the total population bftCzech Republic. This measure
represents inequality among the municipalitiesdoetttan the unweighted Gini
coefficients that would treat the municipalitiesthe basic units, which would
lead to unreliably high values of inequality dueth® existence of a large
number of low-populated municipalities sharing oalgmall part of taxes and
a small number of highly populated cities (e.g.g8eg sharing an important part
of shared taxes.
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2. Average relative change in the share of individuahicipalities on gross
shared taxes and the standard deviation (as a reeakthe volatility of these
changes). The means and standard deviations aqgutetnas weighted statistics
where weights remain the same as in the case gbutation of the Gini coeffi-
cient. Average values greater than one means thaverage more municipali-
ties (inhabitants of these municipalities) wouldrghmore taxes in the simulated
scenario than in the original scenario. We complutemean changes for all mu-
nicipalities and mean changes in correspondingleteciefined by the number
of inhabitants (it means that the first decile esgnts 10% of the population of
the Czech Republic).

3. A number of municipalities that receive an increbskeare of shared taxes
in the simulated scenario (compared to the basstiraario). In this case, deciles
are defined by the number of municipalities.

4. The share of inhabitants living in the municipelitithat receive an in-
creased share of shared taxes in the simulatedrsz¢nompared to the baseline
scenario). In this case, deciles represent thelaiqu of the Czech Republic.

Our statistics can evaluate the effect of simdlatkanges on inequality in
tax revenue redistribution, the effects on particigroups (deciles) of munici-
palities defined by their size (number of inhaki¢dnand the effects on the
population of the Czech Republic grouped into tbeesponding deciles by the
size of municipalities.

3. Results and Discussion

The results of our simulations are presented inléka4 to 6. Table 4 shows
changes in the inequality of the tax redistributidhe baseline scenario (sce-
nario A) proves that changes in the parameterizasiothe tax sharing lowered
considerably the inequality of tax distribution amgahe municipalities (consid-
ering the number of inhabitants in the municipa$i)i These results may be in
contradiction to the intention to have a tax shipepstem that takes into account
the size of public services provided by the murdliijes (that might be approx-
imated, e.g. by the size of municipalities or thenber of employees in the mu-
nicipality). One important factor standing behirmistdecrease was the imple-
mentation of the number of pupils into the systdntag sharing. As scenario E
suggests, a significant decrease in inequality f@red to the tax sharing system
of 2010) could be achieved by implementing thigecidbn into the framework
defined by the parameters of 2010 as well. It issuwprising that the criterion
based on the number of inhabitants only (scengrledels to the lowest possible
value of the Gini coefficient. Another possibilitg lower inequality may be
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achieved by implementing only the criterion of thember of pupils into the tax
sharing framework. Another decisive factor of eqiiad the tax shares among
the municipalities was the change in the gradwaisition coefficients for muni-
cipalities with more than 30,000 inhabitants (ardase from 1.7629 to 1.3663).
Looking at the changes of the Gini coefficient¢ha 2010 — 2016 period reveals
that all the hypothetical systems (except the @s=8 on the number of employ-
ees in the municipality) are stable, with negligilablatility.

Table 4
Weighted Gini Coefficients and Alternative Tax Shaing Scenarios
Scenario
Year
A B c D E F G H I J

2010 0.2892| 0.2219 0.260
2011 0.2894| 0.2222 0.260
2012 0.2881| 0.2213 0.259
2013 0.2216| 0.2216 0.259
2014 0.2215| 0.2215 0.259
2015 0.2224| 0.2224 0.260
2016 0.2230] 0.2230 0.260

0.2892 0.2455 0.0p00 00.670.2096| 0.3177 0.302
0.2894 0.2459 0.0p00 90.660.2107| 0.3178§ 0.310
0.2881 0.2450 0.0p00 1@.660.2115| 0.3169 0.313
0.2883 0.2453 0.0p00 00.660.2098| 0.3169 0.319
0.2880 0.2452 0.0p00 08.660.2073| 0.3169 0.322
0.2887 0.2460 0.0p00 06.660.2070| 0.3173 0.323
0.2891 0.2465 0.0p00 18.660.2075| 0.3174 0.324

NWOoO o SO R
= OIS O oOroror

Source Own calculation.

Table 5
Comparison of Changes in Tax Sharing among the Munipalities

Mean weighted change
Year (weighted std. deviation in parenthesis)

A B c D E F G H | J

2010 | 1.000| 1.060| 1.019 1.00p 1.043 12yl 1442 21.800.977 | 1.138
(0.000)| (0.132)] (0.086) (0.00Q) (0.08) (0.432) .175)| (0.806)| (0.075] (0.794)

2011 | 1.000| 1.060] 1.01d 1.00p 1.043 1272 1.442 11800977 | 1.134
(0.016)| (0.132)] (0.086) (0.000) (0.081) (0.432) .17A)| (0.806)| (0.075} (0.799)
2012 | 1.003| 1.060] 1.01d 1.00p 1.043 1269 1454 71090977 | 1.128
(0.036)| (0.131)] (0.086) (0.000) (0.08[) (0.429) .18®)| (0.800)| (0.074} (0.808)
2013 | 1.063| 1.000] 0.969 0950 0992 1.1y3 1477 01180942 | 1.076
)

3

)

3

)

3]

)

(0.151)| (0.000) (0.071) (0.119) (0.06P) (0.331) .9(D)| (0.622)| (0.169] (0.734)
2014 | 1.065| 1.000] 0.969 0950 0992 1.1y3 1477 O01.180.942 | 1.073
(0.156)| (0.000) (0.070) (0.118) (0.06P) (0.331) .9B) | (0.618)| (0.169} (0.725)
2015 | 1.063| 1.000] 0.969 0950 0992 0.1y4 1479 81170942 | 1.071
(0.160)| (0.000)| (0.070) (0.118) (0.06P) (0.333) .9(B)| (0.619)| (0.168] (0.721)
2016 | 1.063| 1.000] 0.969 0950 00992 1.1y5 1.480 71170942 | 1.070
(0.166)| (0.000) (0.070) (0.118) (0.06P) (0.333) .9(B)| (0.620)| (0.168] (0.731)

Source Own calculation.

A better look at the extent of changes in the dhares distribution can be
found in Table 5 and Table 6. Implementing the peterization of 2014 to the
2010 — 2012 period led to an average increaseeishired tax revenues by 6%
(see column B of mean change). It should be ndtatithese results incorporate
only a part of the total revenues of the munictfesdi(a part of the national gross
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shared taxes yield). But it is perhaps the mosomant part of the revenues for
most of the municipalities, and it is exactly tlatmf revenues that is influenced
by the tax assignment framework discussed in thigep

More exactly, Table 6 shows that 6,213 of 6,24%inipalities (covering 63.8%
of the population) would have increased revenue20it0. On the other hand,
implementing the system of 2010 within the condisiocof 2014 (scenario D)
would have increased revenues of 32 (most popylabeshicipalities covering
35.7% of the Czech population.

Table 6
Comparison of Changes in Tax Sharing among the Munipalities

Tax sharing increase — the number of municipalitiesvith increased or unchanged tax revenueg
Year (population share with increased or unchanged taxtmre in parenthesis)

A B C D E F G H | J

2010 | 6,245| 6,213| 6,129 6,24 3301 6481 5791 2249 128 | 1,301
(1.000)| (0.638)] (0.487) (1.00Q) (0.73F) (0.799) .36®) | (0.684)| (0.510] (0.528)
2011 | 3578| 6,214] 6,130 6,24 3302 6,184 5785 52,48 127 | 1,242
(0.426)| (0.639)] (0.489) (1.00Q) (0.73p) (0.799) .37@) | (0.684)| (0.507] (0.549
2012 | 4276| 6,214] 6,129 624 3302 6202 5789 4246 126 | 1,169
(0.420)| (0.642) (0.491) (1.00Q) (0.735) (0.801) .37@)| (0.681)| (0.502] (0.514

2013 | 6,004 | 6,248] 2,979 3 117 6,108  5,445,10@ 36 920
(0.605)| (1.000)| (0.269) (0.35§ 342) | (0.658)| (0.370] (0.514)
2014 | 5975| 6,248] 2,959 3 118 6,1p8 5,437,192 37 918
(0.599)| (1.000) (0.268) (0.357) (0.50F) (0.799) .3¢@) | (0.659)| (0.371] (0.509)
2015 | 5938| 6,248] 2,964 3 118 6,114 5d34,188 35 888
(0.591)| (1.000) (0.270) (0.357) (0.50F) (0.798) .34@) | (0.658)| (0.366] (0.505

2016 | 5878 | 6,254] 2,974 3
(0.583)| (1.000) (0.271) (0.357

Source Own calculation.

117 61j5 5642 1712 37 886
(0.505) (0.798) .34®) | (0.656)| (0.370] (0.505
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A detailed view of the distribution of simulatedamges among the munici-
palities was computed as well, and the results beafound in Appendix A and
Appendix B? The table in Appendix A shows the average incegseluding
standard deviations in parenthesis) of tax shai@nghe municipalities among
the deciles defined by the number of inhabitantshef Czech Republic. The
influence of tax sharing changes differs amongviddial villages and cities
when considering the level changes of the sharedeteenues. In our analysis,
we are thus focusing on the aggregate relativep(ptimnal) impacts of alterna-
tive tax sharing assignments within specific groopsnunicipalities based on
population deciles. These groups represent the siz¢he towns and villages.
Deciles are constructed in such a way that, fomgte, the first decile consists
of 10% of the Czech population living in the smstleillages. It is obvious that
only scenarios A, B, F, and G increase averagentemsefor small municipalities.

4 Appendices are available on:
<https://www.sav.sk/journals/uploads/04231143049%2620Bakos%20+%20S-appendix.pdf>.
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This increase is considerably larger in the adaxasharing framework (scenario A)
and within the hypothetical system based directiyttte number of inhabitants
(scenario F), and it is exceptionally high in secem& (tax sharing system based
on the cadastral area of the municipality only)er&rio C proves that omitting
the criterion of the number of pupils would havergased revenues for the five
largest cities (the™and the 18 decile) in 2013 and 2014 (by 5% and 10% re-
spectively), while the revenues of the smallestigipalities (the 1 decile) would
have remained the same. The same results may béettconsidering the
number of municipalities with increased tax shaduced by the simulated sce-
nario (see Appendix B). The number of municipaditiéith increased tax is com-
puted using the deciles based on the number ofaipatities sorted in ascend-
ing order by the number of inhabitants. The shdrenleabitants is expressed
within the decile based on the population of theg®zRepublic.

We stated three propositions in this context. Tingt proposition was
connected with the settings of the Czech tax assg system as a whole. We
found that the current settings essentially meettkteoretical requirements of
a tax-sharing system provided by fiscal federalieeorists. We can claim that
the Czech settings are consistent with the priasigbrmulated by Musgrave
(1983) and Wallis and Oates (1988).

We introduced a set of scenarios to test propost? and 3. The baseline
scenario (scenario A) proved that the changesarptrameterization of the tax
sharing lowered considerably the inequality of déstribution among the muni-
cipalities (considering the number of inhabitamtshie municipalities). Hence,
proposition 2 was verified. One key factor behihig shift was the implementa-
tion of the number of pupils into the system of $&aring. It was also one of the
key arguments that the Czech Ministry of Finaneedu® advocate the changes
in tax sharing. Nevertheless, this must be consilar the context of complete
municipal financing — the implementation of thigtemion caused a decrease in
subsidies per pupil generally.

Proposition 3 was also proved by computing otleenarios using different
parameter settings. The present system of the Gaachssignment is robust to
the parametric changes. Propositions 2 and 3 itedtba uniformity and equality
of the system. Municipalities are financed not dojyshared tax revenues (alt-
hough that is the most important source of finagiclout also by other revenues
— non-tax revenues, grants, loans, etc. From #ispgctive, our results do not
prove equalization in total revenues between thecl&municipalities.

In addition, this equalization could be unbalanbgdoroposals of some ex-
perts to reform tax assignment in relation to ptmg public services (University
of Economics, 2009). They suggest to introduce maxes as shared taxes
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(excise duties) or to reform existing tax-shariggtem by introducing new form
of cooperation (communities) in the public admirggon similar to voluntary

municipal associations (Ministry of Interior, 200%tmar, 2018). Experience
from other countries (e.g. France) shows that imtenicipal cooperation as
a part of public administration can affect tax basd contribute to HFI (Breuillé,

Duran-Vigneron and Samson, 2018).

Conclusions

The paper was focused on equality in financing igipalities, particularly
from tax assignments. The objective of the papes twaprove the uniformity
and equality of tax redistribution in the Czech Raf. The partial goal was to
discuss possible parametric changes in the systahtle influence of these
changes on the system stability. We did not medisga capacity at all, and we
did not focus primarily on the HFI in general. HEloften solved by balancing
revenues through support (e.g. equalization grémts) the higher level of govern-
ments or by using compensating coefficients, wiexist in Austria (Schneider,
2002), but not in the Czech Republic if we omit gogpulation size coefficients.
We concentrated on the evidence proving that acp#at change (e.g. introduc-
ing new criteria) assists in lowering the inequatif tax distribution. Our results
show that although alternative tax assignmentrggttexhibit considerable dif-
ferences in the level of inequality of tax revemedistribution (measured by the
Gini coefficients), the resulting inequality remaéhalmost stable in the years
under our study with some negligible marks of itsrease. This, together with
grants, subsidies, and municipality revenues cbeldhe subject of a fiscal ca-
pacity measurement and analysis of the HFI in titaré. In this sense, the
objective of the paper was met, and the researektigun answered.

An overall picture of balancing the municipaliipdnces should consider not
only the tax assignment according to given critéki@ the cadastral area of the
municipality or the number of inhabitants but atbe municipality’'s expen-
ditures, which reflect the provision of public sees. A study that took this
perspective into account was conducted by researdh@m the University of
Economics, Prague (University of Economics, 20@RJ, their proposals have
been only fractionally transferred into Czech pract The importance of the
provision of public services has recently increasedsideration of inter-muni-
cipal cooperation. Cooperation can influence thelase of municipalities, as
was demonstrated in a specific case in France buil¥, Duran-Vigneron and
Samson (2018). It can lead to differences betweanigaipalities because of
raising the tax base. Therefore it could be thgestitof further research in the
study of balance and equality of revenues betwaamaipalities.
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