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Abstract
Zoning practice is an important study used to ensure planned sustainability in the urban area and to create the city infrastructure.
Until recently, studies on zoning practice have been in the form of method applications to create zoning parcels ready for
construction and to provide urban reinforcement areas. Although there are various methods that can be used in the implemen-
tation of the zoning plan, the preferred method was the ‘land arrangement (LA) on a determined site’. According to the
implementing legislation in Turkey, the arrangement studies are carried out with the ‘equal proportion’ approach. In this
application, for the purpose of supplying the urban reinforcement areas stipulated by the plan, up to 45% of each parcel included
in the regulation is deducted free of charge under the name of ‘Rearrangement Participation Share (RPS)’; the remaining part is
given as zoning parcel. This situation is contrary to the principle of the Turkish Legal System that ‘in land arrangement studies,
free deductions are made in return for the increase in the value of the immovable as a result of the zoning plan and its
implementation’. Therefore, based on the ‘equivalence’ approach instead of ‘equivalence’ in the free RPS deduction transaction,
there is a need for a universal evaluation that ensures the equality of the parcel value before and after the arrangement. In this
study, our purpose is to examine the area-value relationship of the zoning parcels allocated to the cadastral parcels with different
distribution methods before the arrangement within the scope of land arrangements. In this direction, graphic and vector data
were obtained from the relevant public institutions and private offices. In the application of two different value-based methods,
‘factors affecting value’ and ‘market fair values’ were used to determine parcel values. With these values obtained, a zoning
application with the content of arrangement wasmade, and the results of the zoning parcel allocationwere examinedwith the help
of regression analysis. The results were tested by comparing the value-based zoning proposal with the still-applied proportion-
ality method. As a result of the application, it was determined that the majority of the parcels allocated in the current propor-
tionality method ‘were given more value than their intrinsic value’.

Keywords Urban area . Equivalence principle . Arrangement-based zoning application . Nominal valuation

Introduction

Effective management of land information is very important
for states to be successful in sustainable development policies
(Bovkir and Aydinoglu 2018). In Turkey, parcel-scale zoning
implementation studies and projects in urban areas are in-
creasing day by day. In particular, the collection of urban
plans under a regular and systematic title and the creation of
spatial infrastructure have become important in terms of en-
suring urban sustainability (Bunyan Unel et al. 2017). For this
purpose, it is necessary to know the value of the parcel. Real
estate appraisal is the process of ‘estimating the value’ accord-
ing to the economic, social and technical characteristics of the
parcel on the valuation day and the rights and restrictions on it
(Yalpir et al. 2014). ‘Real estate valuation’ or ‘real estate de-
velopment strategies’, which are indispensable in the real
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estate market, have not been able to reach definitive results in
the process of adapting to the developing and changing tech-
nology. Accurate determination of real estate values will
greatly support the economic development of countries. The
use of numerical and correct values in valuation studies will
help to reveal the results in a more realistic way, because
simple and instant solutions are produced as a result of valu-
ation processes made according to traditional methods (Wang
et al. 2015). The need for zoning applications in the land
arrangement (LA) method brought this situation back to the
agenda. For example, inconsistencies and comparisons be-
tween real estate purchase and sale values that directly affect
the real estate market; banking transactions, zoning plan
implementations, land consolidation, urban transformation
works, which are the subject of the pledge of immovables,
make a lot of unfair profits from real estate. In particular,
value-based changes in land use within the scope of urban
area management activities require administrations to take ac-
tion by paying attention to land characteristics (Zeng and
Cleon 2018). If this situation is not taken into account, the
existing debates about land use decisions, especially in urban
areas used as agricultural land, will always continue, and the
land policies for the protection of rural character will be con-
stantly criticized (Arendt Randall 2014; Hawkins 2014;
Mohamed 2017); on the other hand, it will remain unclear to
whom the value difference resulting from the implementation
in planned areas should be given.

In the land arrangement works carried out in Turkey, a free
area deduction of up to 45% is made under the name of RPS
from each participation parcel that has been implemented.
However, just as the current values of the parcels included
in the arrangement in the applied method are different from
each other, the value of the zoning parcel to be allocated to
these parcels after the arrangement is not the same. The old
parcels, which have been made regular and usable for con-
struction purposes with zoning plans, will not have the same
values in terms of their location, criteria for benefiting from
public buildings and distances from urban reinforcement
areas. Each cadastral parcel entered into the arrangement has
to benefit from the increase in value resulting from zoning
practices at the same rate. Therefore, in zoning applications,
not equal distribution, but equal value distribution is required
(Ertas and Inam 2005; Yildiz et al. 2008; Yilmaz 2016;
Yilmaz and Demir 2017). Keeping the values of cadastral
parcels equal before arrangement (BA) and after arrangement
(AA) should be the aim of a land arrangement based on value
equality (Yomralioglu et al. 2007a). In order to ensure such an
application, the values of the participation parcels entered into
the regulation and the distribution parcels formed after the
arrangement should be determined. The distribution process
should be carried out by reducing the amount of increase in
the value of the zoning parcels to the value of the cadastral
parcels. With this approach, zoning practice is carried out in

different countries (for example, in Germany), and positive
results are obtained (Ulger 2010). Public spaces to be used
for the benefit of society are covered by making free deduc-
tions from all immovables within the regulation area, within
the ‘predictions of the application method used’. As a result of
the cut, the remaining total area is given to the owners of the
real estate within the arrangement area (Colkesen et al. 2007;
Kocoglu 2019).

The implementation of the zoning plan positively changes
the existing economic values of the cadastral parcels in the
urban area. However, this effect is not experienced at the same
rate in all parcels. It is also a fact that the zoning plan imple-
mentation methods have some ‘preference’ conditions in
themselves, and it is generally recommended to apply the land
arrangement method, except for special cases. Although it is
known that this method is themost effective method among its
technical, economic and sociological elements, it can be said
that the real estate owners are sometimes not satisfied with the
implementations. This discontent is mainly due to the objec-
tions made to the redistribution of the parcels to the owners,
especially as a result of the fact that ‘the parcels are not eval-
uated according to objective and impartial criteria in the land
arrangement practices made in accordance with the current
regulations and laws’. In addition, it can be said that other
problems are ‘not benefiting from the developing and chang-
ing technology to the maximum extent, problems in project
planning and possible expectations in applications’ (Yildiz
et al. 2008).

Within the scope of this study, zoning parcels were pro-
duced in the ‘proportionateness’ method in accordance with
the current zoning legislation in the sample arrangement area.
Then, based on the nominal values and Turkish Lira values of
the parcels in the regulation area, the values of the parcels
were calculated according to the results of the BA and AA,
and value maps (Fig. 1) were created in the Geographic
Information Systems environment. In addition, the zoning ap-
plication in the LA method was made on a value-based basis
for the parcels that were valuated by BA and AA; a model was
produced by making statistical analyses based on the score
values of the variables used in the value calculation. In the
land arrangement method, the zoning application was made
on the basis of the value equality of the cadastral parcels in the
field and the zoning parcels formed afterwards.

Material and method

Study area and geographical features

As the study area, an area within the boundaries of the
Şehreküstü District of the Demirci District of Manisa
Province and shown as the development zone on the plan
was chosen as the arrangement area (Fig. 1). The geographical
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location of the arrangement area, which has an area of approx-
imately 209,000.00 m2, has the coordinates (643.757–
644.110) m to the Right and (4.322.799–4.323.220) m of
Up. Within the regulation area, there are 1 cadastral island
and 21 cadastral parcels of different sizes. In the parcellation
plan formed after the implementation, there are 12 zoning
islands, 308 zoning parcels and 1 ‘socio-cultural facility area’
reserved for public service (Fig. 2). When the general urban-
ization structure and zoning plans of the Demirci District are
examined, it is observed that the production of zoning parcels
or the development areas of the construction are primarily
directed due to different factors. Natural factors such as the
faulty slope of the topography in the district, the slope of
approximately 19% in the land structure and the density of
fault lines in this region adversely affected the land produc-
tion. Such negative effects caused the current real estate values
to reach exorbitant values.

Data sets used in the study and their characteristics

According to the zoning implementation legislation in force in
Turkey, numerical and verbal data of the cadastral parcels in
the arrangement area were needed. The data was obtained

from the district municipality, the land registry directorate
and the cadastre directorate. In addition to these data, objec-
tive data on the factors affecting the real estate value were
obtained through field studies. Within the scope of the study,
urban reinforcement areas and public institutions located near
the site and affecting the real estate value were determined,
and the distances of the parcels to the city center, main road,
shopping centers, etc. were measured with a GPS device on
the walking track and recorded. The ‘Netcad 8.0’ software
was used in the processing of the obtained data and the con-
version of raster and vector data, and the ‘ArcGIS 10.4’ soft-
ware was used in the analysis, interpretation and map produc-
tion stages. In addition, ‘IBM SPSS 24’ software was used in
the statistical analysis and interpretation of the obtained data.

Determination of real estate values before and after
arrangement

Within the scope of the study, before the values of the parcels
in the regulation area were determined, an application was
made based on the principle of ‘proportionality’ stipulated
by the current zoning implementation legislation. This form
of implementation is a zoning implementation method that is

Fig. 1 Location map
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still in force in Turkey. Rearrangement Participation Share
Ratio, which determines the amount of free deduction to be
made in proportion to the area of each cadastral parcel that has
been put into practice for the supply of urban reinforcement
areas in the regula t ion area , was ca lcu la ted as
DRSR=0.365172433, and the the Ratio of Governmental
Agency Share was calculated as RGAS=0.02158296. Then,
the values of the parcels in the field were obtained by using the
methods of ‘valuation according to the criteria affecting the
value of the parcel’ (nominal) and ‘valuation according to the
current real estate market’. In the implementation process, the
parceling plan created according to the 1/1000 scaled zoning
plan data and the new parcel values were taken as basis. The
application was continued over the values of the parcels de-
termined by different methods.

In order to determine the parcel values in the nominal meth-
od, first of all, it is necessary to determine the criteria that
affect the value of that parcel in an objective way. In order
to ensure this situation, the characteristics of the study area
should be clearly revealed (Yalpir and Ekiz 2017; Kocoglu
2019). The field where the valuation is carried out should be
evaluated as a whole, and the value factors should be deter-
mined specific to the site. Otherwise, since many spatial data
needs will arise in valuation studies carried out according to
classical methods, reliable results will not be produced
(Pagourtzi et al. 2003). Within the scope of the study, the
criteria affecting the real estate value, the scores and weights
of the criteria were calculated. In other words, the values of the
participation and distribution parcels within the arrangement
area were determined separately by using the effects of the
criteria on the value. Different methods can be used in the

valuation process. In the application, the nominal valuation
method was used due to the fact that it expresses the properties
of the real estate more objectively and up-to-date. The weight
coefficients determined by Inam (1993) were used in the value
calculation. These weight coefficients and the importance of
the factors are also explained by survey studies in the literature
(Yomralioglu 1993; Bender et al. 2000; Kryvobokov 2005;
Nisanci 2005; Yalpir 2007; Cakır and Sesli 2013). According
to the nominal valuation method, the factors affecting the
value were calculated in two separate stages, before arrange-
ment and after arrengement, specific to the region studied. At
this stage, it has been seen that the most important factor in
determining the real estate values is the location information.
A total of 25 value factors were determined for before arrange-
ment and after arrangement parcels specific to the study re-
gion. The local characteristics of the district settlement were
effective in the selection of these factors. For example, for a
region with no sea nearby, the sea proximity factor is elimi-
nated. Therefore, objective factors should be taken into ac-
count when selecting the factors that affect the value
(Swango 2016). All available value factors must be taken into
account in order to determine objective and comprehensive
parcel values. Physical, social, economic and legal character-
istics should be considered in determining the factors affecting
the parcel value (Yomralioglu and Nisanci 2004; Nisanci
2005; Yomralioglu et al. 2007b; Droj and Droj 2015). In ad-
dition, these factors that will affect the real estate value can be
evaluated separately for cadastral parcels, for zoning parcels,
or as a group. Within the scope of the application:

For cadastral parcels before arrangement (BA); The fac-
tors such as environment, topography (slope), exit to the

Fig. 2 Study area
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street, availability of public services, parcel shape, distance to
highway, available resources, type of land, number of parcel
owners, parcel zoning status were taken into consideration.

For zoning parcels after arrangement (AA); Distances to
police station, fire station, health centers, city center, harmful
areas, education centers, worship centers, highway, shopping
center, green areas, railway; exit to the street, location of the
parcel in the block, parcel usage area, parcel front, parcel
shape, soil type, topography (slope), allowed number of floors
and noise factors were taken into consideration.

There will also be value factors that differ from person
to person in determining the real estate values. Therefore,
it will never be possible to determine the real estate values
with a clear expression. Factors affecting the value of the
real estate can be increased, for example, security fea-
tures, neighborhood features, etc. However, considering
the socio-economic status of the study area, these factors
were not used as a value factor as they would have the
same weight on the value. That is, these factors will not
make a difference in value. However, approximate values
can be predicted by different value factors and valuation
methods. The following mathematical model (1) is used in
calculating the nominal values of the BA and AA parcels,
that is, according to the factors affecting the value, in
order to implement the land arrangement (LA) studies
with an ‘equivalence’ based method (Yomralioglu 1993).

V ¼ Plot Area*∑
n

i
∑
k

j
Vij*Wjð Þ ð1Þ

(i = 1,2,..n), (j = 1,2,.......n),
V : Plot total value,
v : Factor score,
w : Factor weight,
k : Total factor number,
n : Plot number
On the other hand, in another application based on value

equality, Turkish Lira (TL) values were obtained for the ca-
dastral parcels regulated and the zoning parcels formed after
the arrangement. These values are the current purchase and
sale values in the district real estate offices, the real estate
declaration values and the current values of the immovables
in the municipality archive. By using these TL values provid-
ed, TL/m2 unit values of the immovables were determined;
TL-indexed valuation approach was applied.

While the valuation processes are carried out specific
to the study area, the information of each real estate is
evaluated within itself, and the calculation is made in
proportion to the shares of the owners. From each cadas-
tral parcel area included in the arrangement, the amount of
shares in the official institution area has been deducted,
and the valuation has been made over the ‘remaining ar-
ea’. This calculated value will be the cadastral parcel

value to be allocated to the zoning parcel. In the nominal
valuation method made with the criteria affecting the val-
ue, 10 different factors were used for each parcel of BA,
while 15 different value factors were used for each parcel
of AA. As a result of the calculations, the total parcel
value of BA was calculated as 2,183,437.08 nominal val-
ue (NV), while the total value of the zoning parcels with
AA was calculated as 2,287,724.21 nominal value (NV).
In addition, the parcel values were calculated in TL units,
the total parcel value of BA = 2,163,793.72 TL, the total
value of the zoning parcels with AA = 6,699,856.77 TL.
While the sum of unit values of BA parcels was 1022.00
TL, the sum of unit values of AA parcels was found to be
30,880.00 TL. After the arrangement, with the subdivision
plans created within the framework of the standards spec-
ified in the regulation, 12 residential zoning blocks and
308 zoning parcels were created. In addition, 11 ‘non-
registered immovable’ are included in the zoning plan.
Since there will be changes in the attribute information
(shape, location, type, etc.) of each cadastral parcel in-
cluded in the zoning implementation studies, there will
be an increase in the value of these parcels.

Calculation of balancing coefficients

While determining the parcel values, the number of value
factors affecting that parcel can never be determined ex-
actly. During the valuation, the factors are determined and
included in the calculation (Kamau 2010). While deter-
mining the parcel values in the appraisal process, the
number of criteria affecting the AA parcel value will be
higher than the number of criteria affecting the BA parcel
value (Gokce and Salali 2014). Therefore, positive chang-
es in the AA attribute information of BA parcels will
cause an increase in parcel value. In the distribution phase
of the method that accepts the principle of equivalence,
the values of the participation parcels and distribution
parcels are considered equal. Therefore, an equivalence
coefficient must be calculated to equate two different sets
of values. The stabilization coefficient ‘z’ is calculated in
order to make the BA parcel values equal to the AA par-
cel values. In order to reduce the AA parcel values to the
BA parcel values, this coefficient is multiplied by the AA
parcel values to provide value equality.

∑
OS

I
VOl ¼ ∑

SS

I
VSl ð2Þ

os : BA total cadastral parcel value
ss : The total value of the zoning parcels produced
Since there are cadastral parcels in the study area and the

valuation of these parcels will bemore relative than the zoning
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parcels formed after the regulation, the value of the zoning
parcels should be multiplied by the ‘z’ coefficient. In this
way, the zoning parcel values will be reduced to the cadastral
parcel value, and the values based on distribution will be cal-
culated. Since two different valuation methods were used in
the application, the balancing coefficient was calculated sep-
arately for both methods. These coefficients are

ZND ¼ ∑V
::
o

∑Vs
0:954414468

ZTL ¼ ∑V
::
o

∑Vs
0:322961191

These calculated coefficients ‘zND’ and ‘zTL’ are multiplied
by the ‘total nominal value’ and ‘total TL value’ calculated in
the same unit for each parcel after the regulation, and the
values based on distribution are calculated (Yomralioglu
1997).

Comparison of allocation methods against cadastre parcels

In the application based on the proportional deduction
amount, the application in which the factors affecting the real
estate value and nominal values are used, and the application
methods in which the TL values of the parcels are used, the
values of the zoning parcels allocated against the cadastral
parcels were observed during the distribution processes. In
line with the calculated values, it was observed that while
some parcels were allocated more than their value, some par-
cels were allocated less than their value. According to the
results of the calculations, there has been an increase in the
value of the zoning parcels allocated to the cadastral parcels
(Tables 1 and 2). In the nominal valuation approach made
using the criteria that affect the value, the ‘qNV=
1.047762826’ coefficient was calculated from the relation
(AA NV / BA NV = 1) by proportioning the BA parcel
values and the AA parcel values. On the other hand, the
coefficient of ‘qTL= 3.096347268’ was calculated by using
the total TL values of the participation and distribution par-
cels and by proportioning the BA and AA values to each
other in the same way. These determined coefficients have
also been the proof of the increase in value throughout the
study area. In the whole application, the differences be-
tween the theoretical share and allocation values are nega-
tive in some cases and positive in other cases. The reason for
this situation is that the same value entitlement cannot be
provided to the cadastral parcels in the equal-ratio applica-
tion. Equivalence costs are calculated as over or under val-
ue. These calculated values correspond to the amount of
value that the participation parcels gained or lost after the
arrangement. These differences should be compensated by
the issuing institution or the owner.

Results and discussion

Areas subjected to allocation made on the basis of
value

The nominal unit values and TL unit values of the BA parcels
were calculated in the application area. Then, distribution of
two different methods was carried out according to the value
of the zoning parcels in which AA was formed. That is, these
values used in the distribution phase will be the allocation
value of a cadastral parcel participating in the application.
Distribution operations should proceed through this logic.
The process continued by comparing the cadastral plot values
determined before the arrangement with the zoning parcel
values formed after the regulation. In other words, without
reflecting amount of increase in value after the regulation on
the cadastral parcels entered into the regulation, the values of
AA development plots will be reduced to the values of cadas-
tral plots with the stabilization coefficient (zND, zTL)
(Tables 3 and 4). Likewise, this is the purpose of the ‘equiv-
alence’ based method to be applied. No value loss or gain has
been created on the zoning parcels by allocating zoning par-
cels in line with the value that should be allocated to the
cadastral parcels.

Classification of cadastre and zoning parcels
according to their values

The factors affecting the value of the immovable property
were determined, using the weight and point values of these
factors; the unit and total values of all cadastral parcels partic-
ipating in the arrangement and the zoning parcels formed after
the arrangement were calculated. In addition, the unit value
and current market value calculation for the same parcels were
calculated as TL indexed. In the nominal valuation method
made by using the factors affecting the value, the cadastral
parcel no. 362 block-5 has the least value and the least unit
value. The value of this parcel was calculated as 2120.26 NV
and its unit value as 13.62 NV.When the participation rates of
the parcels included in the regulation are examined, it is seen
that the same parcel has the lowest percentage with the rate of
0.00097%. On the other hand, the real estate with the highest
value among the parcels included in the arrangement was the
cadastral parcel no. 362 block-1. The nominal value of this
parcel was calculated as 417,807.58 NV. The cadastral parcel
number 362 block-62 has the highest unit value. The value of
this parcel was calculated as 28.01 NV. In the valuation ap-
proach applied to the BA parcels and made over the current
market TL values, the immovable with the least value is the
cadastral parcel no. 362 block-5. The value of this parcel was
calculated as 2177.37 TL. The value of the cadastral parcel
with the least unit value was calculated as 14.00 TL. Parcels
with this value are 362 blocks-5, 6, 7 and 8. The parcel with
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the lowest rate of participation in the application according to
TL values is again the cadastral parcel no. 362 block-5 and has
the lowest percentage with a rate of 0.001006%. The cadastral
parcel with the highest TL value in the study area is the ca-
dastral parcel, 362 block-1. The value of this parcel was cal-
culated as 403,358.30 TL. In the study, the minimum unit
value was calculated as 24.00 TL. Other parcels with this
value: 362 blocks-57, 58, 59, 60, 61, 62, 63, 64, 66 and 67
cadastral parcels. When frequency analysis was performed on
all cadastral parcels included in the arrangement, it was ob-
served that the parcel values in the study area were different
from each other. Frequency analysis was applied separately
for both valuation approaches. According to the results of the
frequency analysis made according to the nominal valuation
approach, the values of the cadastral parcels ranged from
2120.26 NV to 417,807.58 NV. As a result of the analyses
made, it has been determined that the reasons for the different
values of the cadastral parcels included in the arrangement are
‘the value factors determined for these parcels affect these
parcels at different weights and the surface areas of the parcels
are different from each other’. The values of 308 zoning par-
cels of AA were calculated according to two different valua-
tion methods and the results were examined. In the appraisal
process made by taking into account the factors affecting the
value, the zoning parcel with the least value is the zoning
parcel no. 107 block- 9, and the value of this parcel was cal-
culated as 3368.18 NV. The zoning parcel with the least unit
value is the zoning parcel no. 107 block-15. The value of this
parcel was calculated as NV 31.00. The zoning parcel with the
highest value is the zoning parcel no. 108 block-21. The value
of this parcel was calculated as 22,236.36 NV (Fig. 3). The
zoning parcel with the highest unit value is 101 block-1 zon-
ing parcel, and its value was calculated as 39.65 NV.
According to the results of the frequency analysis, the nominal
values of the development plots vary between 3368.18NV and
22,236.36 NV.

In the valuation approach applied by using the current mar-
ket TL values of the zoning parcels formed after the arrange-
ment, the zoning parcel with the least value is the zoning parcel
no. 107 block-9, and its value is 9024.54 TL. The parcels with
the least unit value are the parcels of the blocks 106 and 107.
The values of all parcels on these blocks are determined as
85.00 TL. The zoning parcel with the highest TL value is the
zoning parcel no. 108 block-21, and its value is 62,932.50 TL.
The zoning parcels with the highest unit value are the parcels on
the 109, 110, 111 and 112 blocks. The unit values of the parcels
on these blocks are determined as 105.00 TL.

Amounts of deductions resulting from different distribution
methods

In order to apply the methods based on value equality and to
make distribution in the field, the values of BA and AATa
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parcels must be determined (Ispir 2006). Therefore, within the
scope of the study, zoning parcels were produced based on the
allocation method according to the parcel. As a result of the
distribution process, when an area equivalent to the cadastral
parcels was allocated, it was observed that the number of
parcels with shares increased. The main reason for this situa-
tion is that BA parcel areas are large and these parcels have
full shares.

Within the scope of the study, the current zoning applica-
tion was first applied to the cadastral parcels included in the
regulation. Since this application is based on the principle of
‘equal rate’ deductions, 36.5172433% of the area was
deducted from each parcel as a free participation fee. After
this deduction amount was deducted from the parcel area that
entered into the regulation, the distribution process was
started. In the application methods made on the basis of
‘equivalence’, on the other hand, BA and AA parcel values
were allocated by calculating nominal values and current mar-
ket TL values. When the applied methods are compared, it has
been determined that while the same rate of deduction is made
from each parcel in the method based on the ‘equivalence’
principle, ‘the same deduction is not made from each parcel
included in the regulation’ in the methods based on the ‘equiv-
alence’ principle (Table 5).

The reason for this situation can be explained asmaking the
participation parcels and distribution parcels equal in value. In
other words, this rate will vary according to how much more
or how little land is allocated to a cadastral parcel. In the
application made on the basis of ‘area’ and ‘value’, it was
observed that the amount of allocation for the cadastral parcels
included in the regulation was close to each other in some
parcels, but quite different in some parcels. The total area
difference between the allocation amounts made in the nom-
inal valuation method and the allocation amounts made on the
basis of area was −877.49 m2. The difference between the
application made using the current market TL values of the
parcels and the allocated surface area in the application made
based on the area was calculated as −917.05 m2.

In order to allocate AA zoning parcels equal to the value of
the parcels, no free deduction should be made from each par-
cel as a contribution fee. In the study, a deduction was applied
according to the allocated zoning parcel value for each cadas-
tral parcel. For this reason, different deduction amounts were
applied according to the amount of value increase in each
parcel included in the arrangement. In the zoning application
made using nominal values, the minimum amount of deduc-
tion was 14% in the cadastral parcel no. 362 block-62, and the
maximum amount of deduction was 60% in the cadastral par-
cel no. 362 block-5. The reason for the emergence of this
situation is that the cadastral parcel no. 362 block-5 is allocat-
ed more land than it deserves, and an area with a value close to
the progress payment is allocated to the cadastral parcel no.
362 block-62. In addition, in the zoning application made byTa
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using the TL values of the parcels, the minimum deduction
was 28% in the cadastral parcel no. 362 block-66, while the
maximum deduction was made from the cadastral parcel no.
362 block-6 at the rate of 56%. The difference between the
deduction rates in these two different application methods
shows that the greater the difference between the distributed
parcel value and the cadastral parcel value, the deduction rate
will increase in direct proportion. The opposite situation is
also true. Equal deductions made from each parcel included
in the regulation in zoning applications cannot fully meet the
value increase in the zoning parcels after the arrangement. The
area of the zoning parcels allocated to the cadastral parcels
should be different in order to ensure the parity of the parcel
value.

Value analysis of outgoing areas due to the zoning
plan

In zoning applications, with the deduction of Rearrangement
Participation Share (RPS) and the areas reserved for general
services, an area deduction is made at the same rate from each
cadastral parcel entered into the arrangement. When the
property-zoning plan was examined, it was seen that some
parcels entered the general service areas, while some parcels
partially entered (Fig. 4). When a ‘value-area comparison’ is
made for the areas of cadastral parcels that go to public ser-
vices, there have been differences in value and area in each
cadastral parcel that entered the arrangement. Each cadastral
parcel, which is regulated within the application area, is dif-
ferent from the area it gives to public services, regardless of
the rearrangement participation share. The emergence of this
situation is entirely due to the data of the zoning plan. Since
the remaining area is allocated after deducting the rearrange-
ment participation share in the applications made on the basis
of the area deduction, it is not seen as a problem that the areas
going to public services due to the zoning plan change.
However, while the areas going this way are high in some
parcels, they are very few in some parcels. These areas vary
between 2781.16 m2 and 8.76 m2 on the basis of parcels in the
study area. Likewise, when the value equivalents of these
areas are calculated, it is seen that while there is a lot of loss
in some parcels, this situation is minimized in other parcels.

When the value is compared for the free deduction made
from the parcel included in the arrangement and the areas
given to the public services due to the location of the parcel
in the plan, there is a nominal value difference of 10,594.92
between the two values. In addition, the difference in the TL
value of these fields was calculated as 46,322.76 TL. That is,
less value fields are interrupted in the iso-ratio method. For
example, the value gain of the cadastral parcel no. 362 block-
1, which entered into the arrangement, was 5.66%. This parcel
benefited from RPS and became a more valuable parcel.
However, the depreciation of the cadastral parcel numberTa
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362 block-2 next to it was determined as −4.67%, and the
deduction without charge was found to be harmful. When
these value differences are examined, there is a loss or gain
in value between +99.09% and −152.27% (Table 6).
Percentage differences were found to be the same in both
valuation approaches.

Generating mathematical models
with different valuation methods

Academic studies to determine the real estate values by using
a mathematical model for zoning practices in the urban area
continue to be developed (Yalpir 2018). For this purpose,
statistical methods such as ‘hedonic regression model’ or
‘multiple regression analysis’ have been used for a long time
(Eckert 2006). Regression analyses are used to determine
whether there is a functional relationship between different
variables. Especially in real estate valuation, it is one of the
classical methods used to determine the degree of importance
of the factors affecting the value against each other (Rossini
1998; Isakson 2001; Yalpir et al. 2006, 2014; Morano and
Tajani 2013). According to Aydın (2014), ‘the causal relation-
ship between one or more explanatory variables and a respon-
dent variable is called regression analysis’. The formula (3) is
used for regression analysis. Studies generally follow the re-
lationship between variables. For example, it can be used to
investigate the effect of the criteria affecting the value of a real
estate (school, city center, social reinforcement areas, etc.) on
the real estate value.

Y ¼ f X 1;X 2; ::………;X kð Þ þ ε ð3Þ

A: Responsive factor
X: Explanatory factors
k: Number of factors
ε: Random error
Multiple regression analyses were conducted in order to

examine how much the factors used in determining the value
of a parcel explain the parcel unit values according to the
nominal valuation method in the study area. Multiple regres-
sion analysis is an accepted and widely used method used for
this purpose in the literature (Zurada et al. 2011). Within the
scope of the study, the parcel values before and after the ar-
rangement were determined by using different numbers of
variables. In addition, since the zoning parcel values will dif-
fer according to the values of the cadastral parcels, they should
be evaluated separately. Therefore, separate mathematical
models should be determined for BA and AA. For the cadas-
tral parcels within the scope of the study, the dependent var-
iable was ‘parcel unit value’, and the independent variables
were ‘topography, street access, parcel shape, availability of
public services, welfare level, distance from the highway, soilTa
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type, available resources, parcel zoning status and number of
parcel owners’. The soil type variable was excluded from the
model due to its high correlation on the land value and con-
tributing 1% to the model, and the model was created with the
variables specified in the table. It has been understood that the
variable of ‘parcel value’, which is one of the independent
variables, explains its variance by 49%, that is, ‘the value of
the land is 100% shaped by these factors’. In the study, first of
all, the relationship between the factors affecting the value of
the cadastral parcels and the unit value was examined, and it
was determined that all variables were ‘significant’ at the
p<0.01 level. According to this result, the BA cadastral parcel
values can be formulated as follows:

‘BA pa r c e l v a l u e = p a r c e l a r e a (m 2 ) * (
4.407+(1.015*topography)+(1.001*exit to the
Street)+(1.000*parcel shape)+(1.001*presence of pub-
lic services)+(1.001*prosperity level)+ (1.008*distance
t o e x i s t i n g h i g hw a y ) + ( 0 . 9 9 3 * a v a i l a b l e
r e s o u r c e s ) + ( 1 . 0 0 2 * p a r c e l z o n i n g
status)+(1.004*parcel ownership number))’.

For the zoning parcels to be produced at the end of the
application, the parcel unit values were chosen as the ‘depen-
dent variable’, and all the variables affecting the parcel value
after the arrangement were associated as ‘independent vari-
ables’. Exit to the street, land use area, distance to the city
center, distance to harmful areas, soil type, distance to shop-
ping center, distance to health services, distance to railway,
distance to fire station, distance to police station, allowed
number of floors and noise variables; since they have the same
values in all parcels, they showed a high correlation with the
parcel unit value and were not included in the model in the
‘enter’ method. In addition, it was understood that the vari-
ables included in the model explained 100% of the variance of
the ‘parcel unit value’ variable, that is, ‘the plot value is
shaped by 100% of these factors’. In the created mathematical
model, the maximum contribution to the unit value was given
by the topography variable. Within the scope of the study of
the zoning parcels formed after the arrangement, the variables
that will form the model with the ‘parcel unit value’ are as
follows: distance to worship centers, distance to green areas,
location within the island, distance to highway, parcel front,

Fig. 3 Parcel values before (a,b) land arrangement, parcel values after (c,d) land arrangement
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distance to education centers, topography and parcel shape.
The relationship between these variables and the parcel unit
value was significant at the p<0.01 level. Other factors affect-
ing the value were not included in the model because they
were highly correlated with each other. Therefore, the mathe-
matical model for AA parcel values can be formulated as
follows:

‘AA parcel value = parcel area(m2)*(21.215+(0.999*-
block location)+(1.002*parcel front)+(0.997*parcel
s h a p e ) + ( 0 . 9 9 0 * d i s t a n c e t o e d u c a t i o n
c e n t e r s ) + ( 0 . 9 6 1 * t o t h e h i g h w a y )
d i s t a n c e ) + ( 1 . 0 0 3 * d i s t a n c e t o g r e e n
areas)+(1.002*topography)+(1.078*distance to wor-
ship centers))’.

Integration of the values calculated according to the nom-
inal valuation method into the monetary (TL) values of the
immovables is possible with the regression analysis. Using
both methods together will help to determine the real estate
values with multiple criteria. By this way, more accurate and
reliable value determination will be provided. BA parcel
values should be evaluated within themselves, and AA parcel
values should be evaluated within themselves. Thus, both val-
ue factors and current market TL values will be used in deter-
mining the values of real estates. For this purpose, unit values
calculated using the factors affecting the value will be defined
as the independent variable, and TL values of the parcels will
be defined as the dependent variable. This method of applica-
tion will be made separately for BA and AA parcels.
Accordingly, regression models based on calculating the TL
values of real estates according to the factors affecting the
value can be formulated as follows:

‘BA parce l va lue (TL) = parce l area (m2 -

)*((11.603+0.472*parcel nominal unit value±0.168)’.

For example, before the land arrangement, the nominal unit
value of the cadastral parcel no. 362 block-66 was calculated
as 20.19 NV. The current unit value of the same parcel is

calculated as 24.00 TL. In addition, the land area is 5001.26
m2. When the values are entered according to the created
mathematical model, the value of the cadastral parcel no.
362 block-66 will be calculated as 106,530.24 TL.

‘AA parcel value (TL)= parcel area (m2)*((66.264+
1.000*parcel nominal unit value±0.227)’.

For example, after the land arrangement, the nominal unit
value of the zoning parcel no. 101 block-1 was calculated as
39.65 NV. The current unit value of the same parcel is calcu-
lated as 24.00 TL. In addition, the land area is 428.63 m2.
When the values are entered according to the mathematical
model created, the immovable value of the 101 block-1 devel-
opment parcel will be calculated as 44,209.33 TL after the
land arrangement.

As a result of the multiple regression analysis, there will not
be large differences between the values of the variables that
define the parcel value in the study area, because the parcels
are close to each other in terms of location. If this method is
applied to parcels that are far from each other, a difference in
variable values is observed. In addition, the rate of defining
the parcel value of these variables is shown as a coefficient in
multiple regression models. In multiple regression analysis,
the correlation values of the criteria that make up the model
and the calculation methods of the variables that define the
parcel value have taken their place in the literature (Gungor
2019).

Conclusions

It has been determined that the areas of zoning parcels allo-
cated to the cadastral parcels applied during the distribution
phase of the ‘zoning application with the content of regula-
tion’ studies, which are both on the basis of proportionality
and equivalence, differ. In other words, it has been observed
that there is no development parcel area that is equivalent to
the value of cadastral parcels. Comparative analyses were
made to show that the increase in value after the regulation
was not equally reflected to all property owners, in the appli-
cation based on the current proportionality principle.

Fig. 4 Allotment parcels for
public services
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According to these analyses, it has been observed that each
cadastral parcel participating in the implementation is not af-
fected by the arrangement work at the same rate. This situation
is against the principle of ‘equality’ legally.

In many land arrangements made in Turkey, it has been
concluded that although the Rearrangement Participation
Share (RPS) deduction is made specifically for the cadastral
parcel, the development parcel is not allocated equal to the
intrinsic value of the same parcel, and this injustice will be
resolved by determining the unit value of the parcel included
in the arrangement as the distribution value. In the method
based on value equality, it can be said that the reason for the
difference in the parcel values that entered the regulation and
that occurred after the regulation is the general service areas
included in the plan and allocated to the public free of charge.
It has been seen in the study that it would be technically and
legally more correct to implement the zoning applications ac-
cording to the ‘equivalence’ approach based on value equality,
compared to the application in the current/applicable ‘equiva-
lence’ approach. It is also clear that this approach will elimi-
nate many problems. The solution of many problems that arise
in practice will be possible by the creation of sustainable city
plans and the implementation of these plans within the
methods based on value equality.

The fact that the real estate valuation model has not been
fully established in Turkey also negatively affects the land and
land valuation studies in urban area development practices. In
this process, the valuation methods of countries that are suc-
cessful in value-based practice can be applied as a model in
Turkey, because the value of a real estate and the factors
affecting the value should be the same for all societies
(Stelling 2014). It is likely that all these property problems
will disappear with the transition of the zoning application
process involving land and land arrangement from the ‘area-
based’ method to the ‘value-based’ method. In addition, ex-
pert personnel and valuation commissions should take part in
real estate valuation and zoning implementation studies based
on these data, and this should be legalized by laws.
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