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Local Authority Tax Policy in Poland.
Evidence from the Union of Polish
Metropolises

Pawet Felis', Henryk Rostaniec?

Local taxes and the related taxing power are significant determinants of public authority decen-
tralization. Local taxes should primarily serve as an effective source of self-government revenues.
Therefore, it is extremely important to identify and comprehend the motives and behaviors of self-
government authorities with regard to local taxes. This work focuses on real property tax, the most
efficient of all local taxes. Importantly, in Poland, the system of real property taxation is based on
the area of the given property and not on its value. The present work is based on two sources: of-
ficial data derived from budget reports and reports from town council meetings during which tax
resolutions were made. The spatial scope of the analysis covers 12 largest Polish cities — members
of the Union of Polish Metropolises (UMP). The article is aimed at the comprehension of ways in
which town self-governments make use of opportunities created by the current legal framework
in Poland. Therefore, through the use of the correlation testing methods (Pearson’s correlation (r)
and Spearman’s correlation) the article attempts to determine the impact of a reduction in rates
on the volume of budget revenues and to explain the statistical diversification of real property tax
rates. It presents econometric models illustrating the financial effects of town tax authority on real
property taxes. The results of the empirical study reveal diversity in the tax policies of large cities.
The observed differences can to some extent be explained by the size and wealth of a city. Fur-
thermore, the results confirm that tax policy influences city income but that consequences of the

local authority tax policy, taxing power decentralization, self-government own revenues, local

ABSTRACT

policies change significantly over time.
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Introduction

the area of real property tax. However, as it is explained

This article focuses on the examination and assessment
of the local tax policy pursued in Poland from 2007-2014
by towns of the Union of Polish Metropolises (UMP) in
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later in the article that due to the adopted methods and
due to the availability of empirical data, it was necessary
to confine this study to the period of 2009-2013.

Of the instruments of local tax policy, the most fre-
quently used are reductions in tax rates, and they are
what the present research focuses on. The article at-
tempts to verify two research hypotheses:
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1. town tax policy affects the volume of local rev-
enues, but its effects in the same period and follow-
ing periods are decisively different.

2. town tax policy is strongly diversified depending
on the social and economic characteristics of enti-
ties and on their affluence and size.

The verification of these hypotheses was based on an
analysis of statistical material. Data from a report on the
implementation of budget revenue plans of local self-
government entities served as an indispensable source
of information (report Rb-27s). As another source of
data, we used information on 12 cities - the UMP mem-
bers, i.e., Bialystok, Bydgoszcz, Gdansk, Katowice, Cra-
cow, Lublin, £6dz, Poznan, Rzeszéw, Szczecin, Warsaw
and Wroclaw. This study makes use of, for example, the
content of resolutions on property tax rates and data on
the populations of these cities, on the number of dwell-
ings and on the usable square footage of housing prop-
erties. Town affluence and size are explanatory factors of
the diversification of a local tax policy.

For this study several research methods were used:
descriptive statistical methods (structure and dynam-
ics indicators) and methods for testing correlations
(Pearson’s correlation (denoted as r) and Spearman’s
correlation (denoted as p)).

Before we test factors affecting the diversification of
tax policy in Polish towns, some methodological as-
sumptions must be made. When we take into account
data on the 12 largest cities for 2010-2014, in our over-
all approach to the data (12 towns X 5 years), we obtain
a data series length of 60. When testing hypothesis H;:
r =0 against alternative hypothesis H : r # 0 for data of
this length we obtain for significance a a = 0.05 limit
on correlation value r* = 0.2542, for which it is pos-
sible to reject the hypothesis on its insignificance. Each
smaller (with regard to the absolute value) correlation
value should be regarded as insignificant so that the
correlation is equal to 0. Further, when testing hypoth-
esis H: r = 0 against alternative hypothesis H: r > 0
(or H,: r < 0) with significance & = 0.05, we obtain the
limit value of insignificant correlation r* = 0.2144 for
positive correlations (or * = - 0.2144, for negative cor-
relations). When data series of length 12 (the number
of towns) are to be used, for significance & = 0.05 we
respectively have r* = 0.5760 and r* = 0.4973 for posi-
tive correlations (or r* = - 0.4973 for negative correla-

tions). For more significant correlations, it is necessary
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to test the longest possible data series, and merging
data for several years does not change conspicuous
tendencies - if any - and rather makes them “convex,”
indicating where correlations occur. The same consid-
erations apply to the value of Spearman’s correlation
(p) and in the determination of the limit on correlation
value p* from which correlations significantly differ-
ent from O begin.

Part of the article makes use of Pearson’s correlation
(r) to measure the strength of linear relationships. Nu-
merical data with an approximately normal distribu-
tion are used (see Figure 1 - Normality graphs based
on two variables).

The following section presents models that combine
a positive revenue growth tendency for the following

year (variable PD ) with the growth in the share of

next’
tax rate reduction effects in real property tax revenue
(variable PU), the share of tax rate reduction in real
property revenue (variable VU) and tendencies toward
revenue growth in the current year (variable PD).

The final section of the article first specifies dichoto-
mous variables (0/1) U and D, and then these are con-
verted on account of data for two consecutive years to
a nominal scale 0/1/2/3 (4 possible values). These data
should be used with rank-based correlations such as
Spearman’s correlation (p), and this is what was done.
How carefully the aforementioned variables U/D on
the nominal scale were created is described in a sec-
tion devoted to tax policy and to its impact on revenue
growth tendencies.

Literature review

Local taxes, in compliance with the theory of public fi-
nance and normative standards, should be an essential
source of self-government budget financing.

Theories arguing for the decentralization of the
decision making process and for strong structures of
local self-government due to heightened efficiency, re-
sponsibility, managerial skills and decision making au-
tonomy include: principles of decentralization (Oates,
1969), the principle of adequacy (Tiebout, 1956) and
principles of regulation based on the “theory of public
choice” (Stigler, 1957).

The content of Article 9 of the European Charter
of Local Self-Government indicates the right of lo-
cal self-governments to possess their own sufficient
financial resources adjusted to the scope of tasks and
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;) = real property tax per person

;) = . real property tax per physical person

Figure 1. Variable normality graphs: real property tax of one person and real property tax paid by physical persons per

person.

for at least part of these resources to come from local
charges and taxes whose volumes may be determined
by them within the scope defined under law (Council
of Europe, 1985).

A considerable proportion of income independence
and the rights of each self-government to develop its
own tax policy principles may affect growth in terms
of responsibility for the financial conditions of its self-
government community.

However, the problem of taxing power decentral-
ization is very complex. On one hand, thanks to their
own taxes self-government authorities may affect the
development of these sources of revenue and shape
their volume. On the other hand, there is a risk of
insufficiency in revenues from local taxes when the
whole system of self-government income is based on
them with simultaneous dynamic growth in self-gov-
ernment tasks and spending (Guziejewska, 2007). In
addition, one cannot ignore the effects of transferring
taxing power to local authorities (vertical imbalance
and horizontal imbalance), which is emphasized in the
theory of fiscal federalism. Among the latter there are

www.ce.vizja.pl

two forms of external horizontal fiscal factors: tax ex-
port and tax competition (Herber, 1979).

The literature indicates certain theoretical concepts
explaining the diversification of local authorities’ tax
policies. These include tax competition, which describes
asituation in which tax policy in a commune is changed
as a response to the policy pursued in neighboring
communes or in communes perceived as major “com-
petitors” (Tiebout, 1956; Goodspeed 1998); the average
elector according to which local politicians fighting for
electors” votes try to adjust their decisions to people’s
opinions (Downs, 1957); the “taxes and political cycle”
emphasizing the obvious fact that electoral decisions
depend strongly on perceptions of the economic situ-
ation at hand (Nordhaus, 1975; Mouritzen, 1989); and
a tax policy diversification party and environmental
model. Of these concepts, the one most frequently test-
ed in the European empirical research is the concept of
local tax competition as a determinant of potential im-
pacts on the mobility of business entities. A complex re-
view of the research results of this area may be found in,
for example, work conducted by Blochliger and Pinero

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Campos (2011) and Blochliger (2013). However, it ap-
pears that in the practices of European countries, local
tax competition is of a limited dimension and primar-
ily because the scope of local taxes and freedom in im-
posing them in Europe is relatively limited. Only a few
countries such as England, Denmark, Finland, Norway,
Sweden and Switzerland use financial systems in which
taxes determined by local self-governments dominate
budget revenues (Eukomska & Swianiewicz, 2015). In
other countries, the dominant role is played by all kinds
of transfers (subsidies and subventions) and by incomes
constituting shares in state taxes (primarily income
taxes). The group of countries with an unsatisfactory
share of autonomous tax revenues in budget revenues

includes Poland.

Scope of property tax authority of
Poland communes

Several types of local taxes may be identified in the
budgets of Polish commune self-governments; how-
ever, not all of them use the same scope of taxing power
granted to communes (Felis, 2014). The first group
(active taxing power) includes taxes for of which com-
munes may shape certain elements of their construc-
tion (real property tax, agricultural tax, forestry tax and
tax on means of transport). The second (passive taxing
power) includes taxes that constitute, as a whole, the
revenue of communes, but there is no local taxing pow-
er in relation to these (tax on civil law transactions, tax
on inheritance and donations, tax cards, and shares in
income taxes: personal income tax (PIT) and corporate
income tax (CIT). The major sources of commune tax
revenues are shares in PIT and property tax.

Shares in PIT, both in budget classification and in
statistical reporting, are considered to be communes’
revenues. However, there may be doubts regarding
such perceptions of their own revenues. Communes
have essentially no taxing power over this tax, and all
that they can do is achieve revenues from this tax when
taxpayers declare this commune as a place of residence
or business activity.

The most important local tax of commune jurisdic-
tion is the real property tax. This tax is a classical wealth
tax imposed by self-government authorities on the basis
of the Act on Taxes and Local Charges (2018). In the
majority of EU countries cadastral systems of real prop-
erty taxation dominate based on the capital or rental
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value of a given property. Poland uses an area system
for property taxation, as the taxation base (except for
buildings) is the area shown in the register of land and
buildings. Immovable property is “estimated” for the
purpose of taxation in square meters and hectares and
not in money. The adoption of this form of taxation
causes Polish communes to obtain insufficient incomes.
Many negative effects in the field of real property result
from the rights of commune self-government to shape
the construction of real property taxes. Taxing power
is considerably limited and boils down to the determi-
nation of tax rates within statutory borders and the in-
troduction of different exemptions from those defined
by acts of law. Thus, communes are not absolutely free
in imposing the value of tax rates. Tax policies run by
communes have not been explored at length by scien-
tists and self-government researchers thus far. A study
conducted by J. Lukomska and P. Swianiewicz deserves
attention. It attempts to specify the motives and behav-
iors of self-government authorities with regard to local
taxes (bukomska & Swianiewicz, 2015). A monograph
by P. Felis is also worth mentioning, as it presents the
system of property taxation as a significant component
of the system of local revenues in an area of which a self-
government policy may be pursued (Felis, 2015).

Characteristics of UMP towns with a
special focus on the tax revenues and
local tax policies of these entities
Despite the indicated limitations, the tax policy of Pol-
ish self-governments is significant and affects the state
of financial state of every commune. For example, in
2013, on account of the property tax, the twelve large
towns we examine here obtained nearly 4 billion zlo-
tys, i.e., slightly over 21% of all revenues of communes
on this account.

The data presented in Table 1 indicate that in all
towns the share of property tax revenues of own rev-
enues increased. The strongest growth is observed in
Warsaw, but in the capital city of Warsaw tax revenues
on average amounted to slightly over 15% of budget
revenues. Steady growth in the significance of property
tax primarily results from unfavorable growth rates
playing a crucial role as a source of revenue for local
self-governments in Poland, i.e., revenues from income
taxes. Revenues from property taxes are characterized
by much lower sensitivity to cyclical fluctuations in

DOI: 10.5709/ce.1897-9254.298
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Table 1. Percentage share of property revenues of UMP towns of their own budget revenues (%)

Town Years Dynamics of change
2007 2008 2009 2010 2011 2012 2013 2014 (2007=100)
Biatystok 2354 2438 2718 2766 2814 2798 2747 2554 108.50
Bydgoszcz 2546 2450 2754 3071 3109 3045 3087 2828 111.08
Gdansk 2487 2513 2784 3015 3119 3431 3114 3096 12449
Katowice 2275 2333 2555 2751 2552 2736 2746 2645 116.26
Cracow 2157 2140 2251 2261 2323 2492 2551 2549 11817
Lublin 2381 2125 2655 2636 2492 2608 2694 2723 11436
todz 2458 2439 2591 2726 2810 2931 2981 2924 11896
Poznar 2019 2043 2148 2341 2444 2514 2590 2588 128.18
Rzeszow 2527 2546 2645 2943 2894 2006 2827 2703 106.96
Szczecin 2352 2336 2384 2606 2785 2863 2789 2681 113.99
Warsaw 1219 1252 1405 1588 1643 1771 1712 1621 132.98
Wroctaw 2100 2010 2184 2431 2368 2583 2484 2295 109.29

Source: author’s own material based on the Report Rb-27s data.

the economy than those resulting from income taxes.
The area construction of the tax base is not unimport-
ant here either. It seems, however, that the rise in the
share of revenues achieved by towns from property
taxes resulted from fiscally motivated authorities of
the examined towns, reflecting considering for budget
revenues. Thus, the largest towns, which are discussed
below, pursued fiscally oriented policymaking resolu-
tions on tax rates at maximum or slightly lower rates.

The assessment of the significance of property taxes
in the system of UMP towns’ revenues also involves ac-
counting for data on their incomes per inhabitant. The
volume of total own budget revenues per inhabitant is
an indicator affluence as presented in Table 2. The cited
data indicate that the regional distribution of property
tax revenues to a large extent overlaps with the indica-
tor of affluence.

It is worth reviewing the following comparison (Ta-
ble 3), which shows the significance of the pursued tax
policies on property by means of tax rates in relation
to decisions made on all local taxes over which entities

of a commune self-government play a clearly defined

www.ce.vizja.pl

role in statutory taxing power. The presented compari-
son indicates that in the decisive majority of the towns
(11) the share of revenue losses due to a decline in the
reduction of property maximum rates of revenue loss
on account of taxing power instruments in all local
taxes decreased. It may be assumed that towns exhib-
ited higher levels of efficiency in the application of tax
policy instruments and primarily for taxes on means of
transport, for which the tax base is undoubtedly more
mobile than that of case taxes on immobile property,
which we focus on here. For less than half of the exam-
ined towns tax policy instruments with the strongest
effects (for a given year’s lower budget income) spurred
reductions in rates of real property tax. The research
indicates that most UMP towns demonstrate a ten-
dency toward restrictive tax policies on property tax.
Our analysis of the data on property taxes for
business activity-related land and buildings and on
residential buildings imposed in the examined towns
indicates that the reduction in upper rates has been
pursued cautiously (Table 4). Maximum rates were ap-
plied in towns such as Gdansk, Poznan and Warsaw

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 2. UMP town affluence

Town budget revenues per capita (in zlotys) Real property tax revenues per capita (in zlotys)

Town

2010 2011 2012 2013 2014 2010 2011 2012 2013 2014
Biatystok 135173 143718 1501.01 164948 183890 37394 40440 41995 45310  469.73
Bydgoszcz 156953 161809 166579 179148 197593 48197 50302 50723 55301 55880
Gdansk 1984.75 211264 217615 235782 267710 59846 65897 74661 73417 82883
Katowice 217482 230672 228714 249437 267889 59830 58857 62584 68508 70865
Cracow 192126 203001 205906 217679 235795 43440 47160 51310 55524  600.96
Lublin 144081 161516 170654 181894 189658 37973 40252 44501 49002 51638
todz 152712 166947 174901 182580 190238 41628  469.18 51271 54434  556.31
Poznan 229186 234861 240339 248524 263297 53646 57411 60417 64375 68129
Rzeszow 1529.72 1699.21 176051 192864 211045 45017 49177 51169 54521 57042
Szczecin 1631.06 170574 173837 189636 202889 42509 47508 49770 52885 54388
Warsaw 332604 333228 331138 366238 401869 52833 54740 58638 62698 65140
Wroctaw 193391 204796 212186 232614 264818 47019 48489 54799 57785  607.72

Source: author's own material based on Report Rb-27s data.

Table 3. The significance of UMP town tax policy for property tax in relation to local policies on all local taxes with active
taxing power (%)

Years

Town

2007 2008 2009 2010 2011 2012 2013 2014
Biatystok 63.62 50.22 4331 40.18 30.60 30.04 24.53 3211
Bydgoszcz 100.00 81.87 75.90 35.89 62.75 61.78 57.71 62.13
Gdansk 5894 52.78 43.37 38.16 3045 338 3.66 3.84
Katowice 61.71 60.08 64.26 64.03 7547 64.11 63.65 61.21
Cracow 67.36 64.07 72.78 7822 85.16 76.78 64.23 3411
Lublin 70.21 60.88 6847 73.70 67.78 63.94 52.26 50.35
todz? 75.68 66.25 68.29 69.34 71.10 0.00 0.00 46.04
Poznan 26.85 22.06 2445 11.18 1.81 0.00 0.00 0.00
Rzeszow 62.05 53.72 5333 62.65 64.81 64.84 66.45 68.07
Szczecin 61.73 5597 40.22 64.66 4811 32.89 21.05 423
Warsaw 98.11 52.90 40.19 10.62 14.58 15.45 14.33 14.15
Wroctaw 86.42 86.50 87.69 78.59 79.68 0.00 0.00 35.36

Source: author’s own material based on Report Rb-27s data.

CONTEMPORARY ECONOMICS DOI: 10.5709/ce.1897-9254.298
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Table 4. Share of current property tax rates of UMP towns of a maximum rate (%).

Land used for business activity

Residential buildings or their parts

Buildings used for business activity

foun 2070 2011 2012 2013 2014 2010 2011 2012 2013 2014 2010 2011 2012 2013 2014
Biatystok 9481 9750 9881 9545 9438 9692 9701 10000 10000 9865 9815 9810 9799 9798 97.09
Bydgoszcz 10000 9625 9524 9545 9438 10000 9701 9286 93.15 9189 9800 9549 96.17 9689 9601
Gdansk 10000 10000 10000 10000 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Katowice 9481 9375 9048 8977 8989 9385 9403 9143 9041 9054 9854 9853 9599 9597 9596
Cracow 8701 8375 9048 9545 10000 86.15 8358 8857 9589 10000 9093 8860 9398 9698 100.00
Lublin 9221 9250 9286 9545 9551 9231 9254 9286 9589 9595 9025 9050 91.16 9509 9553
todz 100.00 100.00 100.00 100.00 9888 10000 100.00 10000 10000 9865 93.76 93.73 10000 10000 99.09
Poznan 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Rzeszow 9740 9625 9524 9545 9663 8462 8358 8143 8219 8243 10000 10000 9986 9987 100.00
Szczecin 10000 9875 9762 10000 10000 9538 9552 9571 9178 9459 9839 9834 9831 10000 100.00
Warsaw 10000 10000 100.00 10000 100.00 100.00 100.00 10000 100.00 100.00 100.00 10000 100.00 100.00 100.00
Wroctaw 9351 9500 10000 10000 9888 83.08 8507 10000 10000 9865 9771 9995 10000 10000 99.09

Source: author's own material based on acts on taxes and local charges and UMP town council resolutions (Public Information

Bulletin).

Table 5. Share of effects of reductions in upper property tax rates on revenues from this tax for UMP towns (%)

Years

Town

2007 2008 2009 2010 2011 2012 2013 2014
Biatystok 9.71 5.68 428 3.70 242 231 1.66 243
Bydgoszcz 12.89 7.87 6.13 1.06 3.20 3.39 2.82 3.64
Gdansk 265 224 1.85 1.29 0.79 0.06 0.06 0.04
Katowice 3.87 3.79 358 3.28 548 553 544 553
Cracow 4.90 441 7.65 10.75 15.21 7.86 3.95 1.07
Lublin 6.53 5.57 542 8.02 7.58 6.82 3.69 342
todz 493 3.51 4.07 390 375 0.00 0.00 0.85
Poznan 0.06 0.06 0.06 0.06 0.05 0.00 0.00 0.00
Rzeszow 3.70 3.66 376 452 5.14 6.83 7.8 746
Szczecin 327 221 1.83 1.81 1.81 2.00 1.16 0.19
Warsaw 335 1.53 0.87 0.13 0.15 0.16 0.16 0.15
Wroctaw 9.29 11.66 12.52 5.56 6.12 0.00 0.00 0.75

Source: author’s own material based on Report Rb-27s data.

www.ce.vizja.pl
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and to most forms of real property in £6dz. Only a few
towns show a clear downward tendency for all forms
of real property in relation to upper amount rates. It
is generally typical of large towns to apply maximum
or nearly maximum tax rates to real property. Hence,
property tax rates were similar in every town. How-
ever, empirical data do not confirm that the affluence
of a local entity explicitly explains the diversification
of tax policies. It is possible to point to very affluent
towns (Warsaw, Gdansk, and Poznan), which unwill-
ingly make use of tax policy instruments but also to
less affluent towns, which due to insufficient budget
funds also raised rates (Biatystok or Lublin). Of the
entities with fiscally oriented active tax policies there
are affluent towns, which could theoretically afford to
reduce rates, as they possess sufficient budget funds to
accomplish tasks, and less affluent towns, which can-
not afford to set low rates due to budget difficulties.

Thus, there are no doubts that large towns experi-
ence minor financial effects due to the reduction of
upper property taxes not only in terms of absolute
amounts of lost revenues but also as illustrated in Table
5 in relation to property revenues. Only Katowice and
Rzeszow noted a certain rise in this relation, which
could have resulted from an attempt to attract a tax
base through local tax competition. For the majority
of remaining towns, the indicator of losses in achiev-
able property tax revenues considerably declined, os-
cillating at roughly zero. Due to the aforementioned
approval of maximum property tax rate levels by some
towns, the trace relation presented in the table may
be surprising. It results from the fact that Table 4 is
confined to property tax rates most frequently used
in practice. In Article 5 of the Act on taxes and local
charges the legislator also envisages rates for other
land categories (e.g., land under lakes and reservoirs
and remaining land) and buildings (e.g., buildings oc-
cupied for business activities in qualified seed mate-
rial turnover or for providing health services). It is the
decisions of town councils on this property that caused
small percentage loss indicators to appear.

Diversification of local tax policy in
UMP cities

Factors that explain the diversification of the towns’
tax policies include town size (calculated as popula-
tion size and the square footage of dwellings) and town

CONTEMPORARY ECONOMICS
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affluence (calculated as town budget revenues, prop-
erty revenues and revenues from property taxes paid
by physical persons per capita). Thus, the correlation
of the following variables was tested: L (population),
PM (area of dwellings), LM (number of dwellings), D
(budget revenue per capita), DPN (revenues from real
property tax per capita) and DPNFIZ (revenues from
property tax from physical persons per capita) with
SPG rates (rates for business activity-related land),
SBM (rates for residential buildings), SBG (rates for
buildings for business activity), SOSPN (effects of a re-
duction in property tax rates in relation to revenues
realized from this tax), SOSPNFIZ (effects of a reduc-
tion in real property tax rates from physical persons in
relation to revenues realized from this tax) and SOSPL
(effects of a reduction in tax rates for all local taxes in
relation to all realized budget revenues), and the cor-
relations presented in Table 6 were obtained.

The calculations included in Table 6 indicate that
large towns are more inclined to leave upper tax rates
unchanged (positive correlations in columns SPG and
SBM), which certainly translates into less financial loss
(negative correlations in columns SOSPN, SOSPNFIZ
and SOSPL). A conclusion to be drawn here that smaller
towns are more flexible in pursuing their tax policies.
The lack of a significant correlation observed between
L, LM and SBG is in a sense understandable. In this
case, the number of enterprises should be a more ad-
equate variable. Regarding population size, we do not
have access to data in terms of them doing business on
their own. The diversification of tax policies may also
be linked to town affluence. The results of our analysis
reveal a correlation to decisions made on tax rates. Pa-
rameter DPN proved to be most useful here. We may
assume then that more affluent communes (calculated
as property tax revenues per capita) more seldom decide
to reduce property tax upper rates. Lower losses in rev-
enues come as a consequence of such activities.

It is also worth checking how the explanatory fac-
tors described above correlate with the indicator mea-
suring the significance of property tax as a source of
town revenues, i.e., UDPN (the share of real property
revenue of towns own revenues) and UDPNFIZ (the
share of revenue from property taxes paid by physical
persons of towns” own revenues). The obtained corre-
lations are presented in Table 7. The correlation here
is very strong, especially with regard to town size. The

DOI: 10.5709/ce.1897-9254.298



Local Authority Tax Policy in Poland. Evidence from the Union of Polish Metropolises

Table 6. Correlation between the size and affluence of towns and their property policies

Correlations SPG SBM SBG SOSPN SOSPNFIZ SOSPL
L 02933 03775 0.1775 -02914 -0.3099 -0.5266

PM 03108 03691 02264 -03161 -03198 -0.5434

Lm 0.2997 03798 0.1946 -0.3028 -03187 -0.5306

D 0.2397 0.2951 03761 -0.3467 -0.3043 -0.5030

DPN 02519 0.2662 04615 - 04034 -03182 -04390
DPNFIZ 0.1959 02334 0.1552 -0.2627 -0.2676 -0.1017

Source: author's own material based on Report Rb-27s data.

Table 7. Correlations between the size and affluence of towns and their revenue structures

Correlations UDPN UDPNFIZ
L -0.8006 - 05479
PM -0.8238 -0.5790
LM -0.7983 -0.5391
D -0.7105 -0.7504
DPN 0.0549 - 04839
DPNFIZ 0.2043 0.6365
Source: author’s own material based on Report Rb-27s data.
Table 8. Correlations between the size and affluence of towns
Correlations D DPN DPNFIZ
L 0.7750 0.1645 -0.1378
PM 0.8081 0.1910 -0.1400
m 0.7892 0.1816 -0.1137
D 1.000 0.6395 -0.0389
DPN 0.6395 1.0000 0.1596
DPNFIZ -0.0389 0.1596 1.0000

Source: author's own material based on Report Rb-27s data.
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negative correlation between town size and share of
paid property tax of town revenues does not come as
a surprise. This means that for larger towns, property
tax revenues constitute a smaller proportion than they
do in the remaining towns because for large towns
shares of state taxes (PIT or CIT) are of the greatest
fiscal significance. The second variable partly confirms
this observation. The more affluent the town, the lesser
the significance of property tax revenues to the over-
all revenue structure. Correlation UDPNFIZ-DPNFIZ
proved to be unexpectedly large and positive where
simply larger payments of property tax made by physi-
cal persons result in a larger percentage share of these
payments in revenues (understood as a proportion of
all revenues). This may appear contrary to a statement
expressed in the following section that tax policy ad-
dressed to physical persons has no relation to a rise in
these revenues. However, as it can be observed, these
two factors are not mutually related.

It is interesting to complete these analyses by test-
ing correlations between variables of town size and
affluence (Table 8). As assumed, a strong positive cor-
relation was obtained for variable D (town budget rev-
enues per capita). Larger towns obtain revenues more
effectively, which may be attributed less to their higher
efficiency and more to higher revenues from income
taxes (PIT and CIT) and remaining local taxes due to
their larger populations and business entities. For the
collection of property tax itself this correlation is not
observed (the correlation is statistically insignificant).
A strong correlation for parameters D with DPN is also
worth noting, from which the lack of a significant cor-
relation between D and DPNFIZ could indicate that
average levels of payment of property tax in relation
to all revenues depends primarily on the property tax
paid by legal persons. This conclusion does not come
as a surprise, as in the area of property tax the largest
revenues come from legal persons, i.e., tax on unde-

veloped and business activity-related developed land.

Impact of property tax reductions on
the volume of UMP towns’ budget
revenues

Let us first examine models indicating what and to
which extent revenue growth tendencies are affected
in the following year. The 2009-2013 data are included
in one-time sectional data sequence. A possible impact
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of PU on PD was analyzed for the current year and for
the following year in relation to growth in the share of
effects of property tax rate reduction in town revenues
(variable PU expressed in percentages) and to growth
in the variable showing relative growth in property tax
revenues relative to the previous year with inflation
taken into account (variable PD expressed in percent-
ages). The share of the effect in property tax rate reduc-
tion in revenue from this tax (variable VD expressed
in percentages) was also taken into account. Table 9
explicitly indicates that variable PU is correlated nega-
tively with variable PD for the given year, which was to
be expected, as a higher degree of tax authority had to
give rise to a decrease in revenue growth. However, if
the effect of variable PU for a given year on variable PD
in the following year is considered, a positive correla-
tion is observed, which may indicate an effective tax
policy. A very strong positive correlation between VD
and PD is also observed (this is a natural consequence
of a well-known observation indicating that towns
that can afford local tax rate reductions may generate
subsequent revenue growth more easily). There are
also strongly negative correlations between VD and
PDnext and between PD and PD, , which indicates
that revenue growth is self-limited, as strong growth in
revenues in one-year results in the opposite tendency
in the following year.

To more explicitly measure the impact of towns’ de-
cisions on tax rates with regard to growth in property
tax revenues for exogenous variables PU and PD for
a definite year and with variable PD, _ for the follow-
ing year as an endogenous variable, a model was con-

structed as follows:

PD, = 1.46% + 0.3586*PU - 0.5702*PD
confirming how PU and PD affect PD, , as shown in
Table 9.

Another model accounts for the role of variable VU:

PD, = 0.14% + 0.3456* VU - 0.6155*PD
The obtained model indicates that towns with a larger
share of upper tax rate reduction in relation to rev-
enues more easily generate positive property tax rev-
enues. The impact of variable PD is quite similar to
that of the previous model - a positive tendency for
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Table 9. Correlation table - interdependences of variables PU, PD, VU, VD and PD__

t

Correlations w PU VD PD PD ..
VU 1.0000 0.2832 -02571 -0.0056 0.2365
PU 0.2832 1.0000 -0.5093 - 02939 03512
VD -02571 -0.5093 1.0000 0.7497 -0.8243
PD -0.0056 -0.2939 0.7497 1.0000 —-0.6009
PD 0.2365 03512 -0.8243 - 0.6009 1.0000

next

Source: author’s own material based on Report Rb-27s data.

obtaining revenues in the current year has a self-limit-
ing effect on revenue growth tendencies of the follow-
ing year. Both models are coincident: the indication of
the Pearson correlation coefficient (growth/decline) is
identical to the regression coeflicient indication.

To recapitulate, the Pearson correlation coefficient
indicates that the share of tax revenue of all town rev-
enues has a positive impact on property tax revenue
growth. However, it was not possible to build a model
showing this sort of impact with a possible share of
other exogenous variables. The authors examined this
issue and came to the conclusion that variables used
in other sections of the article, i.e., those describing
the population, tax rate volume, the level of housing
stock utilization, property tax burdens per capita, etc.,
cannot be included in models describing a potential
impact on property tax growth.

Additionally, to analyze the model on the impact
of upper tax rate reduction on budget revenues, the
authors examined whether at the 2-year scale the tax
preference model shifts to a model of property tax rev-
enue growth.

To determine whether there is a perceptible impact
of upper tax rates reductions on the upward tenden-
cies of realized revenues in subsequent years, Spear-
man’s correlation was calculated and a chi-square test
of independence (Pearson’s independence test) was
conducted. For years R = 2007...2014, a percentage
share was set for effects of tax rate reduction in real-
ized property tax revenues, and it was found that
when this share declined (U = 0) or rose (U = 1). For
R =2009...2013, values U, , and U, were found. Next,
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while considering inflation we determined how in per-
centages “realized revenues” rose or declined. When
the percentage of upward/downward tendencies of
“realized incomes” was found numerically it was pos-
sible to find whether these values declined over time
(D =0) or rose (D = 1). As indicated above, for 2009-
2013 values D, and D, were found.

The aforementioned question on the correlation of
the impact of upper tax rate reductions on upward ten-
dencies of realized revenue changes to a question on
the impact of variables U, , and U, on variables D, and
D, Possible values of variables U,  and U, were writ-
ten down as follows: U = 0(00), U = 1(01), U = 2(10),
U =3(11). This was also done for the values of variables
D,and D, , ascribing this pair of variables one of val-
ues D=0, 1, 2, 3. For each year R = 2009...2013, Spear-
man’s correlation coefficient p was first calculated to
find the form and strength of the impact of variable U
on variable D or the lack of such a significant impact.
The applied number of years (from 2009) was “forced”
by the need for the calculation of D, - it would be

impossible to calculate D

005 OT €xample because this

would require, among other things, an awareness of
an increase in revenues realized in 2007 in relation to
2006 (accounting for inflation in 2007), and the data
have a lower time limit of 2007. Further, the upper
limit of 2013 results from the need to calculate D, as
it should be borne in mind that the applied data period
ends in 2014.

To determine if the obtained Spearman’s correlation
coefficient p is statistically significant, if it is # 0 (or > 0
or < 0), the zero hypothesis should test p = 0 against al-
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Table 10. Correlation table — impact of the tax policies of 12 towns on tendencies toward the realization of revenues, p =
0.0664, p =0.1963

U\D 0 1 2 3 Sum
0 3 1 0 0 4
1 8 8 0 4 20
2 1 1 6 3 21
3 6 0 3 6 15

Sum 28 10 9 13 60

Source: author’s own material based on Report Rb-27s data.

ternative hypothesis H: p# 0 (or H: p>0or H: p <0).
To test these hypotheses, we use a classical statistical test:

v=-=;, _Jn2

NIEY
with distribution ¢, (Student’s t-distribution of n-2
degrees of freedom), where 7 is the sample size. We

note that the correlation coefficient calculated below
p =0.1963 is “slightly” significant statistically and that
the probability of rejecting H; (assuming that H_ is
true) is equal to p = 0.0664 when the alternative hy-
pothesis is H : p > 0 (the alternative hypothesis H : p
< 0 is not used, as the value of the above test U is posi-
tive). This is not a “strong” correlation, but it may be
concluded that a positive Spearman’s correlation coef-
ficient p calculated from Table 10 is statistically sig-
nificant. However, for conformation it is necessary to
identify other explanations of such a correlation by for
instance conducting Pearson’s test of independence.
Making use of the notation (U, D) described above, we
obtained the following table of size (Table 10).

To complete the analysis, Pearson’s test of indepen-
dence is used, and we obtain an analogous or even
“stronger” result. The value of the test:

O0-E)’
U=Z( E)

(with distribution y” of 9 degrees of freedom) amounts
to u = 22.33. The probability of rejecting the hypoth-
esis on insignificance (of the impact of tax policy on
incomes realized) is p = 0.00789 (e.g., for a = 0.05 the

CONTEMPORARY ECONOMICS

critical value of the test is 16.919 and for & = 0.01 the
critical value is 21.666); thus, there is a statistically
significant correlation between lines (tax policy) and
columns (tendencies of revenue realization) of the
table. Thus, our application of the chi-square test of
independence allowed for the confirmation of initial
conclusions drawn from the calculation of Spearman’s
correlation on the existence of dependence between
the pursuit of tax policy through the reduction of up-
per property tax rates and the upward tendencies of
realized revenues from this tax. The independence test
does not describe the nature of this correlation, how-
ever. Therefore, we make use of Spearman’s correlation
(p), which presents a positive correlation, showing that
larger reductions in future upper property tax rates
have positive effects on property tax revenues.

The following section presents correlation tables for
property tax paid legal persons (Table 11) and property
tax paid by physical persons (Table 12).

Spearman’s correlation (p) is large enough to as-
sume that with a test significance of roughly 0.1, there
is a positive correlation. When Pearson’s test of inde-
pendence is used in a confirming analysis of the same
data, we obtain a test value of 1 = 21.98. The probabil-
ity of rejecting the hypothesis on insignificance (the
impact of tax policy on realized revenue tendencies) is
p =0.00895. We confirm this correlation. The test val-
ues show that the correlation for real property tax rev-
enues obtained by towns from legal persons is slightly
lower than that for property tax overall. However, it
may be assumed that tax policies pursued by town au-
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Table 11. Correlation table — impact of the tax policies of 12 towns on tendencies for the realisation of revenues from

legal persons, p=0.1013, p =0.1688

U\D 0 1 2 3 Sum
0 3 1 0 0 4
1 9 8 2 2 21
2 13 0 6 3 22
3 6 0 2 5 13

Sum 31 9 10 10 60

Source: author’s own material based on Report Rb-27s data.

Table 12. Correlation table — impact of the tax policies of 12 towns on tendencies for the realisation of revenues from

physical persons, p = 0.2844, p =0.0750

U\D 0 1 2 3 Sum
0 8 1 1 2 12
1 7 4 1 4 16
2 12 6 5 0 23
3 4 0 3 2 9

Sum 31 11 10 8 60

Source: author’s own material based on Report Rb-27s data.

thorities with regard to business entities spur positive
tendencies for such revenue growth.

On the other hand, tax policy on physical persons
has no major significance. The data presented in Table
12 indicate that a significant correlation cannot be ob-
served. It is as if it were equal to 0 (zero). Correlation
insignificance can also be found when applying Pear-
son’s independence test. This test gives a value of “only”
u = 12.99. The probability of rejecting the hypothesis
on insignificance (of the impact of tax policy on real-
ized revenue tendencies) amounts to p = 0.16327, con-
firming the lack of a significant correlation between
variables U and D.

Conclusions

Our analysis conducted on 12 UMP cities indicates
that local entities are not very active with regard to
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local taxes. The majority of large towns apply a strict
tax policy on real property taxes, imposing high rates
on business-related and housing property. The ap-
plied explanatory factors (town size and affluence)
subject to analysis proved useful, partially explain-
ing the diversification of tax policy. Town size ap-
peared to be an independent variable best explaining
the diversification of property tax rates but only for
noncommercial property. Town affluence is a vari-
able with a slightly weaker correlation. However,
importantly, a minor role of revenues from mobile
property taxes in UMP town budgets was confirmed
when testing total own revenues, property taxes and
property taxes paid by physical persons. Some atten-
tion was also paid to the fact that the tested variables
(town size and affluence) are, to a certain degree, cor-
related with one another.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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The research undertaken in the course of writing
this article allowed for the positive verification of two
hypotheses.

First, the tax policies of 12 large cities in Poland
pursued primarily through the reduction in upper real
property tax rates affected the volume of their own
revenues. Resulting effects have however varied across
different periods. When tax rates were reduced, tax rev-
enues usually declined. However, in the later periods an
upward tendency for property tax-realized revenues
was observed from the correlation tables created.

Second, town tax policy is diversified. The applied
factors explaining tax policy diversification proved sta-
tistically significant, though their explanatory strength
varies. The best explanatory factor is the size of the
local entity. UMP towns imposing high property tax
rates have applied a restrictive tax policy. Thus, local
politicians determining tax policies in large towns
seem to be driven by a fiscal objective. Town afflu-
ence is the second applied variable whose explanatory
strength was not found to be fully satisfactory. This al-
lowed however for the confirmation of a minor role of
taxes on property owned by other entities in the bud-
gets of more affluent towns, which may indirectly af-
fect the diversification of tax policy.

To more precisely depict the effectiveness of tax pol-
icy, the authors also built simple econometric models
describing the impact of certain variables (e.g., a per-
centage share of tax preferences reflected in upper tax
rates reductions in revenues from property tax or the
percentage share of this share) on property tax revenue
growth.
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