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Intensive modernization of the cadastre has been implemented in Poland in
recent years. During the modernization procedure, land use was updated as
well. Obviously, such an update is also carried out on a regular basis, during
individual surveying works associated with the real estate cadastre. The article
presents an analysis of land-use changes on examples of urban and rural com-
munes in Poland during the period of 2002-2015 (as well as the situation in this
aspect in Ukraine).

During the analyzed period in Poland, there were two comprehensive moder-
nizations of the cadastre carried out in the study area. The analysis covered
two types of usable land: developed agricultural land (Br) and residential are-
as (B). These two particular types of land use were selected, as the applicable
legal provisions in Poland regulating the principles for assigning land use to
a specific group changed significantly. At the same time, radically different real
estate tax rates are planned for these types of land use. The study also analyzes
the changes in the communes’ receipts from the taxes that are imposed on the
owners of land due to the update of the cadastral survey related to the land-use
changes.
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1. Introduction

Each year, the Head Office of Land Surveying and Cartography is supplied with
the specification of the land occupied by particular types of land use, together with
a subdivision into the type of ownership or possession rights. It is prepared by all
districts for individual cadastral units and jointly for the entire district. This formed
the basis for the analysis of the changes in land use during the period of 2002-2015 in
the territory of two cadastral units: Trzebinia (town — urban commune) and Trzebinia
(rural area — rural commune). The selection of these particular cadastral units was dic-
tated by the fact that the register of land and buildings in these areas was modernized
twice during the analyzed period. The first modernization of the cadastre was carried
out in 2005, followed by another in 2015. The 2015 modernization was implemented as
part of the national project called the Construction of Integrated Real Estate Informa-
tion System (ZSIN) — Stage I, using funds from the European Union [1, 2, 14, 42].

Modernization of the register of land and buildings can be defined as entering
the current situation that exists in the field into the database of the ICT system by
the appropriate records as well as an adaptation of the existing data sets of the real
estate cadastre stored in electronic form to the applicable provisions of the law con-
tained in the relevant acts and regulations [9, 10, 15, 40, 41].

The analysis of the data will allow us to capture the trends of changes in the
structure of land use and to assess the influence of the implemented modernization
procedures on entering the appropriate land use into the cadastral database [5, 7, 12,
16, 37]. This results in notifying the tax authorities, which in turn leads to changes in
the assessment of property tax imposed on land owners. Therefore, one of the effects
of modernization is the changes that have occurred in the amount of the communal
budget receipts [34].

In Ukraine, information about land resources is concentrated in the system of
the state land cadastre [39]. For the last five years, it has been reforming, chang-
ing, and introducing geoinformatic technologies that help secure the accumulation,
transparency, and availability of data.

This article aims to demonstrate the influence of the modernization of the cadas-
tre on the increased financial benefits to the communes as beneficiaries of the real
estate tax receipts.

2. Materials and Methods

2.1.Land Use Change in Poland

The data underlying the analysis in Poland for the cadastral units of Trzebinia
(town — urban commune) and Trzebinia (rural area — rural commune) is briefly sum-
marized in Table 1.
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Table 1. Summary of the land-use areas

Type of cadastral unit
urban commune rural commune
type of land use type of land use
Year
developed . . developed residential
agricultural land resmlen(t El;;l areas agricultural land areas

(Br) (Br) (B)

[ha] [ha] [ha] (ha]
2002 137 78 174 10
2003 138 76 174 10
2004 129 90 167 19
2005 3 199 20 194
2006 3 199 21 196
2007 3 186 23 200
2008 3 189 25 202
2009 4 200 25 198
2010 4 203 29 205
2011 4 206 28 208
2012 4 209 28 212
2013 4 211 28 216
2014 3 216 27 219
2015 20 286 30 260

Due to the volume of this study, analysis of the land-use changes has been limit-
ed to residential areas of two types: developed agricultural land (Br), which includes
residential and production areas used for farming; and residential areas (B), which
is land serving exclusively to satisfy the housing needs (without agricultural pro-
duction). This choice is also dictated by the analysis performed to specify the finan-
cial benefits for the communes after the modernization of the cadastre. It should be
emphasized at this point that land use B has a much-higher tax rate per unit of the
area compared to land use Br. Bar charts (Figs. 1 and 2) illustrate the data contained
in Table 1 referring to the urban commune.

When analyzing the bar charts related to the urban commune (Figs. 1 and 2),
it is evident that the changes in the areas of land use Br and land use B presented
in these bar charts are interrelated. It can be noticed that each modernization of the
cadastre (in 2005 and again in 2015) significantly affected the value of the area in
each land use in the real estate cadastre.
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Fig. 1. Changes in (Br) area for urban commune
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Fig. 2. Changes in (B) area for urban commune

Bar charts (Figs. 3 and 4) illustrate the data contained in Table 1 referring to the
rural commune.

Similar as it with the urban community (and also in the case of the rural area),
there is a close interaction of the data presented in the bar charts (Figs. 3 and 4).
The value of the area of each land use was mainly influenced by the moderniza-
tions of the cadastre implemented in 2005 and 2015. Both in the urban and rural
areas, it can be observed that developed agricultural land (Br) was substantially
transformed into residential areas (B), especially during the modernization of the
cadastre in 2005.
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Fig. 3. Changes in (Br) area for rural commune
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Fig. 4. Changes in (B) area for rural commune

2.2.Land-Use Change in Ukraine

The system of land parcel registration is made up of two stages. The first stage
expects the registration of a land parcel in the land register of the system of the
state land cadaster; and in the second stage, the land parcel is listed in the registry
of property rights for real estate and its encumbrances, registering the real estate
located on the land parcel. Thus, such a procedure secures the formation of com-
mon information about estate objects. Information about land parcels is additionally
fixed in the national cadastre map.

The system of state land cadastre records all lands of Ukraine with a total area of
60.350 million ha, including 42.742 million ha of agricultural lands. The second-larg-
est category is comprised of forests in rural area (i.e., 17.5%), and the third one — the
territory of residential and public buildings in urban areas (i.e., 23.4%) (Fig. 5).
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Fig. 5. Distribution of lands according to their intended use

The distribution of lands according to the forms of ownership is as follows:
state-owned — 28.9 million ha of land; private — 31.4 million ha; collective — 0.06 mil-

lion ha; and communal - 0.013 million ha. This is presented in Figure 6 in terms of
rural and urban areas.
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Fig. 6. Distribution of land according to forms of ownership
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One can see that the lands of private ownership prevail in rural areas while
state-owned lands prevail in urban areas.

In Ukraine, landowners and land users are represented both by natural and
legal persons. Nowadays, Ukraine counts 15,854,195 owners of land parcels, includ-
ing 1,395,480 legal persons (8.8%). According to the forms of ownership, 90% of them
possess lands, 7% have state-owned lands at their disposal, and 3% — of a communal
nature. The number of registered landowners and land users makes 63% of the total
number mentioned in the land cadastre.

Currently, there are 16,661,051 registered land parcels with a total area of
4,181,212,776 ha, accounting 69% of the territory of Ukraine. Among them, 3,485,630
land parcels are registered in the state registry of property rights for real estate,
accounting for 13% of all lands. However, just 22.6% of state-owned lands are regis-
tered in the state land cadastre.

The total number of land-tax payers comes to 7,337,191 people, including 98%
of natural persons. Forty-six percent of them are registered in the state land cadaster;
among them, only 31% are landowners [33].

3. Discussion

Analyses of land use in a historical aspect have been carried out in numerous
studies, including [11, 19, 26, 38]. However, the historical analyses carried out with
the use of archival maps cannot replace the data derived from the current moderni-
zation of the cadastre [18, 20, 21, 22, 30]. In order to illustrate the trends of the chang-
es regarding the developed agricultural land (Br) and residential areas (B), annual
changes in their areas (expressed in hectares) as well as the percentage of changes in
the areas of the analyzed land use were calculated. The land-use changes analyzed
in this paper were compared to the year 2002, which was the initial year of the anal-
yses being carried out. These are illustrated in Table 2.

Table 2. Annual changes in land-use areas

Annual changes in the land area
urban commune rural commune
Year developed residential developed residential
agricultural land areas agricultural land areas
(Br) (B) (Br) (B)
[ha] [%] [ha] [%] [ha] [%] [ha] [%]

1 2 3 4 5 6 7 8 9
2002 0 0.00 0 0.00 0 0.00 0 0.00
2003 +1 +0,73 -2 —2.56 0 0.00 0 0.00
2004 -9 —6.52 +14 +18.42 -7 -4.02 +9 +90.00
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Table 2. cont

1 2 3 4 5 6 7 8 9
2005 -126 -97.67 +109 +121.11 -147 -88.02 +175 +921.05
2006 0 0.00 0 0.00 +1 +5.00 +2 +1.03
2007 0 0.00 -13 -6.53 +2 +9.52 +4 +2.04
2008 0 0.00 +3 +1.61 +2 +8.70 +2 +1.00
2009 +1 +33.33 +11 +5.82 0 0.00 -4 -1.98
2010 0 0.00 +3 +1.50 +4 +16.00 +7 +3.54
2011 0 0.00 +3 +1.48 -1 -3.45 +3 +1.46
2012 0 0.00 +3 +1.46 0 0.00 +4 +1.92
2013 0 0.00 +2 +0.96 0 0.00 +4 +1.89
2014 -1 -25.00 +5 +2.37 -1 -3.57 +3 +1.39
2015 +17 +566.67 +70 +32.41 +3 +11.11 +41 +18.72

The results contained in Table 2 are illustrated in hectares in the following
graphs (Figs. 7-10) and expressed as a percentages.
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Fig. 7. Surface area during years 2002-2015 for urban commune
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Fig. 10. Surface area during years 2002-2015 for rural commune

The contents of the graphs demonstrate that the changes that took place in the
developed agricultural land (Br) and residential areas (B) are closely related. It can
be observed that the greatest changes in the surface areas of these two types of land
occurred between 2005 and 2015, when the modernization of the cadastre was car-
ried out. Figures 7 and 9 illustrate that, as a result of the modernization implement-
ed in 2005, the area in the residential areas (B) increased by more than 100 hectares
in urban areas and by more than 150 hectares in rural areas. On the other hand, the
surface area of the developed agricultural land (Br) decreased by similar values at
the same time, which can be noticed in the graphs. It should be emphasized that an
area of 100 ha is about 3.5% of the total area of the cadastral unit, so the change is
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significant. Therefore, it can be concluded that the developed agricultural land (Br)
was converted into residential areas (B). This change was related to the application
of the current legal provisions, which clarify the principles of converting developed
agricultural land (Br) into residential areas (B).

These two graphs (Figs. 7 and 9) also depict an increase in the surface area of
both types of land use (Br and B) in 2015 — after the next modernization of the cadas-
tre. During the years between the modernizations (i.e., 2005-2014), the area of the
developed agricultural land (Br) and residential areas (B) remained constant.

The next stage of this study includes a presentation of a simplified analysis of the
changes in tax rates in the urban and rural communes. The simplification of the analysis
involves the reference only to the taxes on developed rural areas (Br) and on residential
areas (B) as well as the adoption of the same tax rate for both types of land for the period
of 2002-2015. Pursuant to the applicable laws and the resolution of the Communal Coun-
cil, the following mean values of the annual tax rates were adopted for the analysis:

— 201.56 PLN per hectare of the developed agricultural land (Br),

— 2,900.00 PLN per hectare of the residential areas (B).

Tables 3 and 4 present the approximate values of the taxes on the developed
agricultural land and residential areas, calculated for the aforementioned tax rates
for the period of 2002-2015. The data contained in Tables 3 and 4 is illustrated in the
bar charts (Figs. 11 and 12).

Table 3. Values of taxes on (Br) and (B) for urban commune

Values of taxes — urban commune
developed changes in residential changes in

Year | agriculturalland | taxvalue | the values of areas tax value | the values of

(Br) taxes (B) taxes

[ha] [PLN] [%] [ha] [PLN] [%]
2002 137 27,614 0.00 78 226,200 0.00
2003 138 27,815 +0,73 76 220,400 -2.56
2004 129 26,001 -6.52 90 261,000 +18.42
2005 3 604 -97.67 199 577,100 +121.11
2006 3 604 0.00 199 577,100 0.00
2007 3 604 0.00 186 539,400 —6.53
2008 3 604 0.00 189 548,100 +1.61
2009 4 806 +33.33 200 580,000 +5.82
2010 4 806 0.00 203 588,700 +1.50
2011 4 806 0.00 206 597,400 +1.48
2012 4 806 0.00 209 606,100 +1.46
2013 4 806 0.00 211 611,900 +0.96
2014 3 604 -25.00 216 626,400 +2.37
2015 20 4031 +566.67 286 829,400 +32.41
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Table 4. Values of taxes on (Br) and (B) for rural commune

Values of taxes — rural commune
developed changes in residential changes in
Year | agriculturalland | taxvalue | the values of areas tax value | the values of
(Br) taxes (B) taxes
[ha] [PLN] [%] [ha] [PLN] [%]
2002 174 35,071 0.00 10 29,000 0.00
2003 174 35,071 0.00 10 29,000 0.00
2004 167 33,661 -4.02 19 55,100 +90.00
2005 20 4031 -88.02 194 562,600 +921.05
2006 21 4232 +5.00 196 568,400 +1.03
2007 23 4635 +9.52 200 580,000 +2.04
2008 25 5039 +8.70 202 585,800 +1.00
2009 25 5039 0.00 198 574,200 -1.98
2010 29 5845 +16.00 205 594,500 +3.54
2011 28 5643 -3.45 208 603,200 +1.46
2012 28 5643 0.00 212 614,800 +1.92
2013 28 5643 0.00 216 626,400 +1.89
2014 27 5442 -3.57 219 635,100 +1.39
2015 30 6046 +11.11 260 754,000 +18.72
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Fig. 11. Changes in values of taxes on (Br) and (B) for urban commune
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An analysis of the statistical data proves that, in Ukraine, tax revenues from
land fee increased each year [35]. Thus, in 2016, revenues from the tax increased
4.1 times as compared to 2006 and resulted in 12.6 billion UAH. However, during
the same period, the share of land fee increased by just 2.1% in local budget revenue
(Fig. 13).
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Fig. 13. Dynamics of revenues from land fee from 20062016
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In spite of the fact that the land fee is the second-largest source of revenue for local
budgets, the average value of the obligatory payment is not large in local budgets. Its
share did not changed during the mentioned period, accounting for 12.2%. Interna-
tional practice proves that the share of land tax (which can be charged separately or as
part of a real estate tax) is considerably larger in the revenue of local budgets abroad
than it is in Ukraine, accounting for between 15% and 45% [8]. In Ukraine, there is
some progress in the direction. In 2015, changes to the tax code of Ukraine as to the
decentralization of budget revenues will result in the fact that land tax will be left at
the local level and be accompanied by a newly introduced real estate tax. Such chang-
es support the fiscal independence of local authorities concerning local taxes and fees,
particularly by providing the right to define the tax rates and privileges independent-
ly. However, the value of the revenue will depend on the tax policy and number of
registered land parcels in the system of registry of the property rights for real estate.
Many landowners pay taxes without an official registration (for land, distributed
before the approval of the current system of registration), because tax payments are
often considered as an indirect confirmation of ownership rights.

4. Summary

Both bar charts presenting the values of taxes on the developed agricultural
land (Br) and residential areas (B) in the urban and rural communes demonstrate
that the conversion of the developed agricultural land (Br) into residential areas (B)
has had a great influence on the value of the receipts from taxation. The amount of
the taxes increased significantly each year after the modernization of the cadastre,
both in 2005 and 2015. The revenue of the commune is generated mainly by the res-
idential areas (B), whereas the increase in the developed agricultural land (Br) does
not generate any significant receipts.

Therefore, the conducted modernization of the cadastre results in some benefits, as
exemplified by the authors of numerous scientific studies, including [6, 13, 31, 32, 43].

The benefits of the modernization can be grouped into three main areas:

— the modernization of the cadastre allows officials self-government officials to
meet the legal requirements, so that the district governor runs the database of
the real estate cadastre according to the requirements of updatedness valid-
ity and compliance with the provisions of law;

— the modernization of the cadastre allows government officials to regulate the
ownership rights within the modernized cadastral districts and improves the
quality of the cadastral data. These objectives can also be met in the processes
of the reparcelling and exchange of land, implemented in Poland on a large
scale [27, 28].

— the modernization of the cadastre also brings tangible financial benefits for the
communes; the beneficiaries of the taxation of land according to its actual land use.
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The analyzed bar charts and graphs demonstrate that the individual surveying
reports, prepared between the modernizations of the cadastre, do not entirely fulfill
the role of updating the database of the real estate cadastre, although they are fre-
quently associated with land-use changes. The quantitative status of the residential
areas (B) between modernizations remained at a similar level. Only the compre-
hensive modernizations of the real estate cadastre carried out in 2005 and 2015 pro-
duced tangible financial results. It is necessary to introduce transparent and stable
laws related to the real estate cadastre [7, 40, 20, 28, 33]. Frequent changes to the pro-
visions of law are especially dangerous; obviously, they are necessary [6, 27, 29] as
long as they do not change the previous principles of running the cadaster (which,
unfortunately, we largely must deal with in Poland).

Thus, after the introduction of the changes to the tax code of Ukraine, the land
fee has the status of a local tax and is part of the property tax. Analysis of the statis-
tical data from the past few years confirms the positive dynamics of revenues from
the land fee, supported by an improvement in the administration of the tax charging
and recording of land parcel owners in the land cadastre. To authorize levying the
tax on its citizens, it is necessary for the government to provide information on land
parcels and real estate in the registry of property rights for real estate.
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Struktura uzytkowania gruntow —
analiza na przykladzie gmin wiejskich i miejskich
w Polsce i na Ukrainie

Streszczenie: W ostatnich latach w intensywny sposob prowadzone sg na terenie Polski mo-

dernizacje ewidencji gruntéw i budynkéw. W trakcie procedury zwiazanej
z modernizacja aktualizowane sa miedzy innymi dane o uzytkach gruntowych.
Oczywiscie taka aktualizacja prowadzona jest rowniez na biezaco podczas geo-
dezyjnych prac jednostkowych zwigzanych z katastrem nieruchomosci. W ar-
tykule zostata przedstawiona analiza zmian uzytkowania gruntéw na przy-
ktadzie gminy miejskiej oraz wiejskiej Polsce w latach 2002-2015 oraz sytuacja
w tym aspekcie na Ukrainie.
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Stowa
kluczowe:

W analizowanym przedziale czasowym zostaty przeprowadzone na testowym
terenie dwie kompleksowe modernizacje katastru. Analiza dotyczyta dwéch
uzytkow gruntowych: gruntéw rolnych zabudowanych (Br) oraz terendéw
mieszkaniowych (B). Wybrane zostaty te sposrédd wszystkich grup uzytkow,
poniewaz w odniesieniu do nich zmieniaty si¢ w Polsce w sposob szczegolny
przepisy prawa regulujace zasady zaliczania uzytku gruntowego do konkret-
nej grupy sposréd wymienionych. Jednoczesnie dla tych uzytkow przewidzia-
ne sa skrajnie rézne stawki podatku od nieruchomosci. W opracowaniu zo-
stata réwniez przeprowadzona analiza zmian dochodéw gmin pochodzacych
z opodatkowania wtascicieli, spowodowana aktualizacja operatu katastralnego
w zakresie zmian uzytkowania gruntow.

kataster, zmiany uzytkowania gruntéw, grunty rolne zabudowane, tereny
mieszkaniowe, podatek od nieruchomosci



