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Abstract

Research background:Real estate and urban economics literature aredaptiin studies
discussing various types of property taxes and ttigaracteristics. A growing area of re-
search has been focused on tax equity, tax conguetéind yardstick competition, where the
latter two reflect the idea of tax mimicking. Rettgndue to substantial developments in
spatial and regional economics, more attentionbe@n drawn to spatial effects. Empirical
results are focused on spatial interaction andusiifih effects, hierarchies of place and
spatial spillovers. Property tax system in Polaifiéi from those utilized in the majority of
developed countries. As a consequence, propertyaézy at the local government level
(including tax competition and tax mimicking effectin Poland can differ substantially


https://doi.org/10.24136/eq.2018.014
https://crossmark.crossref.org/dialog/?doi=10.24136/eq.2018.014&domain=pdf

Equilibrium. Quarterly Journal of Economics and Boonic Policy 13(2), 265-283

from those found in previous research in the US athér European countries. There are
few studies addressing the problem of tax competiéind tax mimicking in Poland from an
empirical perspective.

Purpose of the article:In the article, we explore spatial interdependencgroperty taxa-
tion. We identify clustering or dispersion of higimd low values of the tax rates within
major metropolitan areas in Poland. The effectsioditate the presence of tax mimicking
among municipalities in given metropolitan areas.

Methods: We analyze the data from 304 municipalities in I&ropolitan areas in Poland
from the year 2007 to 2016. The data covers foopgnty tax rates: (1) on residential build-
ings (2) on buildings used for business purpos®3and used for business purpose (4) on
land for other uses. To explore the spatial distidn of rates, we used global and local
spatial autocorrelation indicators (Moran’s | sttiti and LISA).

Findings & Value added: The results suggest the presence of spatial ctorlavithin
metropolitan areas. We also found significant défeces between metropolitan areas. The
results of the study fill the gap in empirical reish concerning property tax interdependen-
cies and tax mimicking in Poland.

Introduction

Property tax system in Poland differs significarftiym those used in the
major of developed countries. In contrary to ttarfe of property taxation
adopted in many other European countries, tax ehargoland is fixed on
the size of an area of real estate instead of aheevA common feature of
both taxation systems — in relation to the aretherproperty value — is
the application of property tax as an instrumergupport the local socio-
economic development (Helms, 1985, pp. 574-582ilBdr992, pp. 102—
111; Wassmer, 1994, pp. 1251-1278; Buss, 20019(®mHL05; Nalepka &
Matkowska, 2013, pp. 62—74; Matkowska & Gluszakl @0pp. 269-283).
Such an attitude comes from the fact that, ase this tax is the source of
local income and is reflected by the amount andityuaf public services.
Furthermore, the level of the tax burden is consideas a territorial ad-
vantage or disadvantage in location competitionvéieer, due to the struc-
tural weaknesses of existing property tax systefdtand, it is perceived
as less useful both in its fiscal aspects andffectiveness as a tool for
spatial policy and local development than an adremh one. For these
reasons, the present model of property taxatiowidely discussed and
criticized. At this point, it is worth noting thaas empirical research sug-
gests, the fiscal burdens in Poland are lower thaBU—15 (Balcerzak,
2016, pp. 4-6).

Growing theoretical and empirical literature isdeed on different as-
pects of real estate taxation. Some essential tfaieand practical prob-
lems in this matter refer to tax equity (GluszalQl®, pp. 37-43;
Kopyscianska, 2016, pp. 381-390), tax efficiency as a soofdecal in-
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come (Matkowska, 2003, pp. 109-126; Felis, 2014, 33-51) or fiscal

autonomy (Sedmihradska & Bako$, 2016, pp. 75-92g Of the current

and important issues is the strategic interactioorgy the tax solutions set
by the neighbouring municipality. The problem ofasal interdependence
in public policies comes from the recognition o gignificant role of geo-
graphical localization for socio-economical proess@Kopczewska, 2013,
pp. 793-810).

Scholars have noticed that policies (e.g. tax psjcadopted by one ju-
risdiction frequently have economic effects on dfleers in geographically
proximate neighbours. Such phenomenon refers tiagpaillovers effects
and policy diffusion theory. Economic consequencepolicy decisions
taken by one municipality for its neighbours cangé a strategic game
among local governments in which every governmempetes with those
in their geographic proximity (Baybeekal., 2011, pp. 232-247).

As mentioned above, local governments' decisionsaperty taxation
may have an impact on attracting new capital. Tiseing tax rates is
a sort of economic competition between jurisdictiéor mobile factors and
residents. The next cause of spatial interactietsden public entities may
have a political background such as electoral attednility, political trends
and vote-seeking (e.g. Besley & Case, 1995, pp425Sole-Olle, 2003,
pp. 685-713; Santolini, 2008, pp. 431-451). Theseractions lead to the
situation, that local policymakers consider thegabutions of neighbouring
jurisdictions when setting their own tax rates (®hni, 2008). As Oates
(1998, p. 70 quoted by Heyndels & Vuchelen, 19989@) claims "(...)
local officials tend to be painfully aware of tax rates in other jurisdictions
and try to resist getting too far out of line with rates elsewhere". Spatial
interdependence of fiscal policy between municifj regardless of its
reasons, leads to the phenomenon of tax mimicking.

First pieces of research on fiscal policy interdejgnce were conducted
on the base of the data from the United States (&add, 1992, pp. 450—
467; Case, 1993, pp. 136-148). Further studies henked the existence
of tax mimicking in a few European countries (¢dgyndels & Vuchelen,
1998, pp. 89-101; Allers & Elhorst, 2005, pp. 49B3:5Santolini, 2008,
pp. 431-451, Delgado & Mayor-Fernandez, 2011, p{2-164). In the
Polish literature, there are only a few papers tdlto tax competition and
tax mimicking (e.g. Walasik, 2014, pp. 200-210; daoska &
Swianiewicz, 2015). The most comprehensive papettew by tukomska
and Swianiewicz, discusses various circumstandestafg local tax poli-
cies. These Authors examined common local taxesdemdified different
factors influencing policy-making process in mupdalities. They recog-
nized a correlation between tax rates in neighingumunicipalities, which
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may suggest, in their opinion, a yardstick competiphenomenon. How-
ever, current research based on the Polish datadtasxplored the prob-
lem of spatial interdependency in property tax@oin an exhaustive man-
ner. Moreover, in comparison to other foreign eimpirworks, there is
a significant difference between mechanisms apmtpto ad valorem tax
and those based on the area size of the real .dstaitthis reason, empirical
studies focused on taxation systems other thamdhealorem one are re-
markable.

In order to fill the gap in empirical evidence, examined municipali-
ties located in major metropolitan areas in Polanthe context of property
tax rates levels, from the year 2007 to 2016. Weeveellecting the data
step-by-step from annual municipal council resolui publicized on the
official web pages of each municipality. In the eng acquired the data-
base which included four types of property taxgdte 304 municipalities
from 10 metropolitan areas for 10 following years.

The main purpose of this research was to find dwdther it is a spatial
interdependence in property taxation among neighibgumunicipalities
within metropolitan areas or not. In order to anstiés question, we have
identified clustering or dispersion of high and lealues of the tax rates
within the analysed territories. We formulated tiygootheses: (1) there is
a spatial correlation between property tax ratedgenunicipalities united
within metropolitan areas, which can suggest prtyp@x mimicking phe-
nomenon; (2) there are significant differencespatial patterns of property
tax rates values between metropolitan areas.

To indicate the spatial pattern in tax rates sgttine to an assumption
of policy interdependence among municipalities,used global and local
spatial autocorrelation indicators (Moran'’s | ti¢i and LISA).

The paper is organized as follows: Section 2 indig#he problem of fi-
nancial autonomy of Polish municipalities. Sect®ipecifies the dataset
and method of the research. Section 4 presenteethdts of the research
split into two subsections: descriptive analysid apatial research. Section
5 provides final remarks and conclusion.

Financial autonomy in Polish local gover nments

The autonomy of a municipality as the basic unithaf local government
may be discussed from different points of view amdlertaken by re-
searchers representing various scientific fieldgehsas political sciences,
law or economics. The attention of economists cotmages on financial
autonomy, with particular regard towards the incaspect. Less attention
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has been paid to expenditure aspect of financinamy, especially the
independence in making decisions about the dinestiof distributing
funds. The latter aspect, much less frequentlyudised in both Polish and
foreign literature (Oulasvirta & Turala, 2009),ret the object of this re-
search, therefore, it will be omitted.

Income autonomy is defined, among others, by Szekv¢2008, p.
218), who understands it as the transfer of thet tig decide about public-
private income to another internal public entitydaven as the total sepa-
ration of the sources of central income from lanabme. A similar view is
presented by Zawora (2008, p. 21). In her opinnmital criterion of de-
termining financial autonomy of a municipality tsetlevel of funds it can
dispose freely and the designation of the propuastiof individual catego-
ries of income in the structure of their total imm@ and in the first place
the proportion of own income and other types ofome. However, it
should be added that the income-based perspedtivederstanding finan-
cial autonomy of municipalities is related not otdythe possibility of pos-
sessing own funds, but also, which is particulamyportant, establishing
and managing them (Gtuszak & Marona, 2015, pp. 113)- That is why,
for example, revenues from personal income tax )(RIfd commercial
income tax (CIT), which actually is own income ofranicipality, should
not be taken into consideration while establishing level of financial
autonomy, as it is not a manifestation of munigtpabx control. Income
taxation is one of the most complicated and imparégdements of the state
tax policy (Wach, 2005; Skkauskier, 2013), rather than a local one. As
Surdéwka (2004) writes, these are shares calcuésedpercentage, through
which one cannot directly influence the behaviotirentities located in
a given area. Percentage shares in PIT and CI® &iad of subsidy de-
pending on the economic situation, which is offetedocal governments
instead of subsidies guaranteed by law. Therefooe) the perspective of
municipalities’ income autonomy, the most importaoblic levy in Po-
land, similar to other countries worldwide (Glusz&akMarona, 2015, pp.
85-106), is property tax — usually the most imporigomponent of own
income. The structure of the tax is regulated m &t from 12 January
1991 on Local Taxes and Charges, and due to thiediframework of this
paper and the fact that this structure has beea@rdiscussed many times
in literature, its detailed characteristic will loenitted. However, for the
purpose of further scientific inquiry, it is worthdicating three major enti-
tlements of municipalities in tax shaping, whicle @ manifestation of fi-
nancial autonomy. As mentioned before, income aurtgnof municipali-
ties is not determined solely by having own incoimet also by the real
possibility of its shaping.
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What arises from Table 1 is that autonomy of mypaikifies in Poland
with regard to the shaping of property tax is @reat extent limited by the
provisions of the Act on Local Taxes and Chargeas @her acts, but there
are some possibilities to create local tax polingependently via: (i) set-
ting tax rates, (ii) differentiating rates, and)(introducing exemptions. It
should be emphasised that in all cases of locattetrol (not only refer-
ring to property tax but also to other taxes, idolg farm tax and forest
tax) which is manifested, among others, in the ipd#g to introduce ex-
emptions, reliefs by the municipality, or introdogilower rates than the
maximum ones, municipalities take into account rinduction of current
budget transfers, at the same time expecting thaiong term there will be
a desired increase in the income, but mainly froinelopositions of income
(PIT and CIT) correlated with the undertaken tagislens (Filipiak, 2016,
pp. 177-187).

Resear ch methodology

The research on policy interdependence betweehb@iging jurisdictions
is present in the literature of the subject althoiignostly relates to the ad-
valorem tax system, and is based on the data frestern Europe and the
United States. In order to expand the range oftiagigesearch achieve-
ments and to fill the gap in Polish studies onn@rmicking, the Authors’
goal was to verify whether it is a spatial interelegence in property tax
rate setting among neighbouring municipalities witlmetropolitan areas in
Poland, or not. We collected the data from annuatioipal council resolu-
tions on property tax rates of each of 304 munlitipa in 10 metropolitan
areas concentrated around the following centraéscitn Poland: Byd-
goszcz-Tora (Bydgoszcz-Torun Metropolitan Area — BTOM — 27 mu-
nicipalities), Gdask-Gdynia-SopotTricity Metropolitan Area — TOM —
30 municipalities), Katowice Upper Slesia Metropolitan Area — GOM —
14 municipalities), Krakéw Krakow Metropolitan Area — KOM — 30
municipalities), Lublin (Lublin Metropolitan Area — LUBOM — 19 mu-
nicipalities), £6dz (Lodz Metropolitan Area — LOM — 28 municipalities),
Pozna (Poznan Metropolitan Area — POM — 22 municipalities), Szcze-
cin (Szczecin Metropolitan Area — SZOM — 13 municipalities), Warsza-
wa (Warsaw Metropolitan Area — WOM — 72 municipalities), Wroctaw
(Wroclaw Metropolitan Area — WROM — 28 municipalities). Metropoli-
tan areas, due to its functional relationships smrde common conditions
and development challenges, are the subject otasang interest to re-
searchers (e.g. ¥grzyn & Surdéwka, 2011, pp. 99-108; Kagka &
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Nowak, 2010, pp. 103-110). The geographical prayimetween munici-
palities and the resulting developmental conditicas make territorial
competition in local policy stronger than in thbetregions.

The time range of data covers the period from 2@0Z016. The sub-
stantive scope of gathered information contains fwaperty tax rates: (1)
on residential buildings (2) on buildings used lhaisiness purpose (3) on
land used for business purpose (4) on land forr atbes.

In order to evaluate spatial association, one cantwo types of spatial
autocorrelation metrics: global and local one. @labetrics include Moran
I, Getis-Ord G, Geary C or joint-count, local inekicof spatial autocorrela-
tion are Local Indicators of Spatial AssociationJA) and local Geary C

Analysis of policy interdependence in tax rateisgtbetween neigh-
bouring municipalities was conducted by global bowdl spatial autocorre-
lation metrics (Moran'’s | statistic and LISA).

The Global Moran's | tool measures spatial autetation based on
both jurisdictions' geographical locations and vhiies of features simul-
taneously. Moran’s | can give three possible stgiesitive, negative and
no spatial autocorrelation. However, the global rrogtyields only one
statistic to summarize the whole examined territdryus, it is useful to
verify the spatial patterns by means of a localrixdLISA), especially if
there is no global spatial autocorrelation.

Results
Descriptive analysis

We investigated the dynamics of major tax ratesaod and buildings set
by municipalities in 10 metropolitan areas from 2@6 2016. To account
for autonomy and to compare different rates, weuated relative tax

rates. We define relative tax rate based on the b&tween actual tax rate
set by a municipality and maximum allowable taxerahnounced by Min-

istry of Finance in a given year. To analyse thanges in the distribution
of relative tax rates within metropolitan areas, e#culated descriptive
statistics. A brief summary of the results is pnted in Table 2.

The results reveal differences in mean tax ratetaond and buildings
between municipalities in selected metropolitarasrén the case of tax on
land and buildings used for business purpose,velaites were quite high
(close to the maximum annual levels set by the $tiiyiof Finance). In
2016, the average relative tax rates on land usedusiness purpose were
the highest in Wroclaw Metropolitan Area (WROM), evh it reached 98%
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of the maximum rate, and the lowest in Lublin Mewblitan Area
(LUBOM) and Krakow Metropolitan Area (KOM). In thiatter two, it
averaged approximately 86% of maximum rate. Onamesrlower relative
tax rates and significantly larger differences eig standard deviations)
were observed in the case of tax rates for othet. ln 2016, the average
relative rates for other land ranged from 56% (KO#@)89% (WROM).
The tax rates for building were more uniform, witlhe exception of
LUBOM and KOM, were the average values were lowsantin other met-
ropolitan areas. The distribution of relative taxes on buildings in metro-
politan areas during the study period is preseimtedore detail in the fig-
ures (Figure 1 and 2).

The analysis reveals the presence of outliers —icipatities where
relative tax rates differed from typically set iiven metropolitan area.
Examples include Bydgoszcz-Torun Metropolitan A(BZOM), Poznan
Metropolitan Area (POM), Szczecin Metropolitan A&ZOM) and War-
saw Metropolitan Area (WOM). There were differenge@variance of the
rates observed in selected metropolitan areas —grdgeh reveals a huge
disparity in LUBOM, WOM or KOM and low dispersion Upper Silesia
Metropolitan Area (GOM), TOM or WROM — the latteinding con-
firmed by standard deviations reported previousible 2).

We observed differences in tax rates on buildingsdufor a business
purpose between metropolitan areas. Huge variatictax rates was ob-
served within WOM, KOM, and LUBOM. As in case olatve tax rates
on residential buildings, the variance of relatiae rates on buildings used
for a business purpose was the lowest in GOM an®WR

Spatial analysis

We examined spatial autocorrelation for four diéfer real estate tax
rates in ten metropolitan areas during ten yeaggbfd. The adjacency ma-
trix used for calculations was based on the corttigariterion, which
means that a unit (municipality) which shares adbgror even one corner
with another entity, is considered as a "neighboW® used first and se-
cond order contiguity matrixes, which means thathim second order ma-
trix we took into consideration neighbour’s neighis of municipalities.
Spatial computations were performed in GeoDa (var$i8.16.4) software
(Anselin, 2006). Table 3 presents Moran | spatisbeorrelation measures
for four types of taxes from 2007 to 2016.

The results show that the highest Moran | measunich indicate the
occurrence of low or high value clusters, were wlated for tax on build-
ings for business purposes (Moran | from 0.27 87D.In turn, the lowest
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Moran | statistics for tax on lands used for otharposes (Moran | from
0.02 to 0.1), indicates no spatial autocorrelati®lobal statistics for tax on
residential buildings and on land used for businesposes were on aver-
age — about 0.25. We also tested higher-order beigihnood matrixes and
the results show, as we expected, that with inorgadistance, the strength
of the interdependence decreases. It is worth gdtiat despite constant
tendencies to clustering, during the analysed gersveral exceptions
occurred. For example, tax on building for busingsgoses with strong
autocorrelation, in 2014 had very low Moran | sti@ti In turn, tax rates for
other lands, which didn't indicate any clusterirend, for 2009, 2013 and
2015 global statistic raised on average to 0.25taitdy, this requires fur-
ther analysis, and political factors should be @esred, as an initiator of
changes in tax rate policy.

Further analysis consisted of a calculation of llcoaasures, to test
whether municipalities within metropolitan areasate “hot” and “cold”
clusters or not. Subsequently, we generated LISAtet map to depict
statistical significant locations by the type of@dation, and the graphical
results indicate noticeable geographic tendendiesal statistics is not
statistically significant in only three out of temetropolitan areas (SZOM,
LOM, and BTOM), taking into consideration given fdax rates during the
whole analysed period.

Figures 3 and 4 present the most interesting cadesh are three met-
ropolitan units (KOM, WOM, and WROM), and their vits of spatial
interdependence in two tax rates (for residentialdings, and buildings
used for business purposes) during selected y2a6¥ (2011 and 2016).
Colours on the map present the following relatigpsh(1) the dark red
locations indicate high-value tax rates surroungiedimilar high-value tax
rates; (2) the dark blue locations show low-valae tates surrounded by
low-value ones. Spatial outliers are marked wigitiér colours as follows:
(1) municipalities marked with light red are thashere one finds high-
value tax rates surrounded by low-value tax ra2k;light blue covers
locations of low-values tax rates surrounded byhhiglue ones, (3) light
grey depicts statistical insignificant areas, andlly (4) dark grey is used
for locations with no data available.

In case of tax rates for residential buildings aoddings used for busi-
ness purposes, one can see the tendencies toriclgsté high tax rates
values in the western parts of metropolitan arehgreas the cluster of low
tax rates values was found in their eastern phrt&OM, during the fol-
lowing years, low values of tax rates were conegatt in the eastern part
of the area, while in the centre "outliers' uniggipeared (area with high-
values of tax rates, surrounded by low tax ratéseg. In WOM area basi-
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cally no clear trend stood out, but in WROM we otsed strong clustering
of high-value tax rates.

Figure 4 presents LISA Cluster Map of tax ratesbaitdings used for
business purposes for three metropolitan areas (K@WKAM, WROM) in
2007, 2011 and 2016.

The analysis reveals that Moran | statistics cakewl for the tax rate on
buildings used for business purposes was the Highk3A statistics indi-
cate that clusters of high values appear in WRO8MTand GOM areas,
and low-value clusters — in KOM and LUBOM, and ¢&ring process
weakens over time. The local statistic for WOM sgembe an interesting
case, because of its randomness at first sightaalight tendency to clus-
tering in the centre of the area. The reason fat thay be related to the
investment activity of municipalities, which is kted mostly in the centres
of the area, which are supposed to have the higieestomic potential.

Conclusions

In the article, we investigated the problem of Epanhterdependence in
municipalities' property tax policy due to the frawork of fiscal autonomy
level of local governments in Poland. The main gddhis research was to
discover if there was a spatial interdependengeoperty taxation among
units, taking into consideration four main tax satie order to achieve this,
we explored the data gathered from 304 municigalitocated within ten
metropolitan areas in Poland. The time range caberperiod 2007-2016.
The results suggest that many municipalities usediimum allowable
rates set by the Ministry of Finance, thus the lle¥effective autonomy is
partially reduced by existing caps. Furthermoragherence to our research
hypothesis, using first and second order contigaiptrixes we observed
the presence of spatial correlation, especiallyaix rates for residential
buildings and land and buildings used for busimmsposes as well as sig-
nificant differences in property tax policies beémanetropolitan areas. We
found that municipalities form spatial clustersréiation to tax rates used.
This clusters tend to be relatively stable oveetie also identified pres-
ence of spatial outliers — municipalities that ugdfferent rates than
neighbour counterparts. Our results show solelytiapaorrelation, and
allow us to identify the spatial patterns in prapeaxation which suggest
mimicking phenomenon. This research fills the éxgsgap in the literature
of tax mimicking in Poland by delivering outcomd®wing spatial inter-
dependence in property tax policy within metro@wiitareas. In order to
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prove the existence of tax mimicking and indicie toots of it, one needs
further research based upon spatial econometiioasin methods.

The main limitation of such analysis is the lackpoblic data covering
the levels of property tax rates for Polish muradiiges. Thus the hitherto
research is restricted to the defined territoryhef country. Nevertheless, it
would be valuable to expand similar research tdagidl governments in
Poland, as well as verify the existence of propgkymimicking behaviour
with the explanation its causes, according to etiiator yardstick competi-
tion theory.
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Annex

Table 1. Property tax autonomy in Polish local government

Entitlements of a municipality

Explanation

1. Rates

Tax rates are defined by the municipalityncduand their
amount cannot exceed maximum rates indexed annually
the Minister of Finance and announced by him.

2. Differentiation of rates

The act provides a patigibto differentiate tax rates by
municipalities for individual types of real estate. this
case, the legislator uses the objective criteribaroopen
character, which means that statutory examplesnate
exhaustive.

3. Tax exemptions

Tax exemptions are of differentureat they may arise
directly from the Acton Local Taxesand Charges, other

acts or be a consequence of a resolution of theaipatity
council. In this last case there is a lot of fremdo granting
exemptions, but exemptions may be only of objective
character.

Source: own study based on Gluszak and Marona (213 18-125).

Table 2. Relative major tax rates on land and buildingselested metropolitan
areas in Poland from 2007 to 2016

Taxrates/ 2007 2010 2013 2016
Metropolitan Areas ~ Mean SD M ean SD Mean SD Mean SD
Residential BTOM 0.86 0.12 0.90 0.09 0.87 0.12 0.88  0.13
buildings  GOM 0.96 0.03 0.94 0.05 0.95 0.05 094  0.05
KOM 0.75 0.16 0.76 0.17 0.77 0.19 0.77  0.19
LOM 0.83 0.09 0.83 0.08 0.84 0.09 0.85 0.08
LUBOM 0.72 0.19 0.70 0.23 0.72 0.23 075 0.23
POM 0.91 0.09 0.91 0.11 0.92 0.11 092 0.10
SZOM 0.87 0.10 0.86 0.12 0.90 0.09 0.92 0.07
TOM 0.94 0.05 0.94 0.06 0.95 0.05 095  0.05
WOM 0.90 0.12 0.86 0.13 0.87 0.13 0.88 0.3
WROM  0.95 0.06 0.94 0.07 0.96 0.04 096 0.04
Buildings BTOM 0.85 0.07 0.87 0.08 0.88 0.07 0.89  0.07
used for  GOM 0.97 0.02 0.96 0.04 0.97 0.03 0.98  0.03
business  kom 0.79 0.15 0.81 0.10 0.82 0.10 0.83 0.12
purpose | om 0.85 0.08 0.85 0.07 0.85 0.07 0.88  0.07
LUBOM 0.83 0.09 0.83 0.08 0.83 0.07 0.86 0.08
POM 0.89 0.09 0.89 0.09 0.89 0.10 091 0.10
SZOM 0.90 0.07 0.88 0.09 0.89 0.09 092 0.08
TOM 0.89 0.09 0.89 0.08 0.90 0.08 092 0.08
WOM 0.92 0.07 0.90 0.08 0.90 0.07 091 0.07
WROM  0.96 0.04 0.95 0.05 0.95 0.05 097 0.04




Table 2. Continued

Taxrates/ 2007 2010 2013 2016
Metropolitan Areas  Mean SD M ean SD Mean SD Mean SD
Land used BTOM 0.87 0.10 0.89 0.09 0.88 0.08 090 0.08
for GOM 0.96 0.03 0.95 0.04 0.95 0.05 095  0.05
business  kom 0.83 0.13 0.84 0.12 0.84 0.12 0.86 0.12
purpose | om 0.89 0.08 0.89 0.07 0.89 0.07 091 0.07
LUBOM 0.80 0.14 0.81 0.14 0.82 0.14 0.86 0.13
POM 0.93 0.06 0.93 0.07 0.94 0.08 095  0.07
SZOM 0.90 0.10 0.89 0.10 0.91 0.08 094 0.07
TOM 0.94 0.05 0.95 0.05 0.95 0.05 096 0.04
WOM 0.92 0.07 0.91 0.07 0.90 0.08 091 0.07
WROM  0.95 0.05 0.95 0.06 0.96 0.04 098 0.03
Other land BTOM 0.46 0.21 0.57 0.23 0.65 0.21 0.680.21
GOM 0.71 0.17 0.81 0.15 0.88 0.13 087 0.15
KOM 0.47 0.24 0.49 0.24 0.55 0.22 056 024
LOM 0.53 0.25 0.58 0.22 0.59 0.22 061  0.20
LUBOM 0.56 0.30 0.63 0.28 0.70 0.28 073 025
POM 0.61 0.21 0.69 0.18 0.76 0.20 0.77  0.19
SZOM 0.52 0.25 0.65 0.24 0.74 0.17 0.79  0.20
TOM 0.68 0.18 0.76 0.16 0.80 0.16 0.85 0.16
WOM 0.63 0.20 0.68 0.19 0.73 0.19 0.74  0.19
WROM  0.72 0.16 0.79 0.18 0.89 0.13 089 013
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Figure 1. The tax rate on residential

annual Maximum Rate set by Ministry of Finance%n
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Figure 2. The tax rate on buildings used for business p@rfrasn 2007 to 2016
(relative to Maximum Rate set by Ministry of Finanin %)
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Figure 3. LISA Cluster Map of tax rates on residential birtgs
2007 2011 2016
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Figure 4. LISA Cluster Map of tax rates on building used lfoisiness purpose
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