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DEVELOPMENT OF ROAD SECTOR’S
LEND VALUATION METHOD FOR AIMS
OF ASSET MANAGEMENT

06 exmom Q0CiONHCEH S € NPOUECU YNPABLIHHS 3EMETbHUM POHOOM 00POICHBOZO 20cn0dapcemea. [Ipedcmasiena
po6OmMa rpyHMyeMuCst Ha UKOPUCMANHT MYTbMUCPYKMYPHOZ0 NIOX00Y, OCHOGHUX NPUHUUNAX MEOPTT CKAAOHUX
cucmem ma na memodonozii AHP (Analytic Hierarchy Process) Tomaca Caami. [onogHow zinome3or dociioxcenis
€ 3ACTNOCYBANHA MYILMUCTIPYKMYPHOZO NIOX00Y 00 OUIHKU aKMuUeie, SKi y 00CIONCeHHT OUIHIOIOMbCS HE KOM-
NACKCHO, A PO32NA0AIOMbCA SK CKAAOHT 06 €xmu ma po30usaiomvcs na 6iavuL npocmi piehi, CK1adosi ma eiemenmiu,
w0 MoAcYymv Oymu oyineni oxpemo. Posensinymi ocobrusocmi 6apmicoi ouinku semeib 00poACHbOZ0 20CNO0APCMEd,
a MAaKoxC BUSHAUEHT OCHOBHI emani NOCAL008HOCTE OUinIo8anHs. Becmanoeaeno, wo eapmicna ouinka 3emenvioi
OLIAHKU € OCHOBHOIO CKAA0080I0 OUTHIOBANIS BAPMOCME AKMUBY 00PONICHBOZO 20CNO0APCMEA, AKUL POSMIUCHUTL HA
witl. Pesynvmamu meopemuuiiozo 00Cioxcens 003600UNU PO3POOUMU MEMOO BAPMICHOT OUTHKU 3eMeTb 00PONCHBOZO
zocnodapcmea Ons yinei ynpasiinms axkmusamu. Pospobienuil arzopumm mae 4imxy nocaioosnicmo Gopmyseanis
Memodon02ii OUinKU 3eMenb 0PONCHLOZO 20CHOOAPCMEA, WO V0360E OOTPYHMYBANU NPUTIHIMMS YNPABTIHCOKUX
piutens wodo semenvnol OiNanKu, AKi Y3zo0xceni 3 yiiamu ma 6ionosioaioms xapaxmepy 3a0au QYHKUioHY8ans
il posgumky 00poACHLO20 zocnodapcmed. Anpobayito po3pobReHO20 aANZ0PUMMY BUKOHAHO HA PEATbHOMY NPU-
Kaaoi. 3’scosano, wo uetl Memoo 00360151 ONMUMIZYEATU NPOUEC BAPMICHOT OUTHKU MA YNPABLIHIL 00PONCHIMU
AKMUBAMU, U0 OCOOIUBO BANCIUBO 8 MENCAX 0OMedNcenux (inarncosux pecypcie. Bubip sapianmis éapmicioi oyinxu
3eMenb 6a3yemves Ha KPUMePisx eKoHOMIUHOT e(hekmueHoCmi, GUX00SUU 3 OCHOBHUX 0COOIUBOCNET OUTHKU 3eMEb
00poAcHBO20 20cnodapcmea. Pesyivmamu po3paxymkie Moxcyms Oymu niorpyHmsm Qopmymo8ants ynpasiiHCoKux
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1. Introduction

The state road management system of the country in-
cludes the effective management of its assets. The main
asset is land plots on which transport facilities and the
road maintenance sector are located. An important element
of the land management process is mandatory procedures,
including land valuation of the road sector [1].

Management decisions on these lands are carried out
using a dynamic and internally interconnected process
consisting of decision-making functions that can be influen-
ced by various factors of both the external and internal
environment [2, 3]. That is why the urgent task is to deve-
lop such a method that would make it possible to make
effective informed management decisions regarding the
valuation methods of roads.

So, the object of research is the land management pro-
cess of the road sector.

The aim of research is to develop an algorithm for
making effective management decisions on the valuation
of land of the road sector.

2. Methods of research

The studies are based on developed authoring techniques
described in [4-6]. The main hypothesis of the study
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is to apply a multistructure approach to the valuation
of assets of the road sector [4, 5], including land. Each
asset is considered as a complex object, is divided into
simpler levels that contain components and elements that
can already be evaluated separately.

Considering the hierarchical construction of a multi-
structure approach in asset valuation [5], in developing the
algorithm for valuing land plots for management purposes,
the AHP (Analytic Hierarchy Process) methodology by
Thomas Saaty is used [6, 7] (Fig. 1).

It is customary to determine the value of a land plot
depending on the type of ownership of the balance holder,
namely: ownership of the land, rights to use or lease (ac-
cording to [4]).

The cost of the right to use the land (V)) is deter-
mined by the formula:

! Pmi
VIZVR()ZZ;Wy (1)

where Viop — the value of the right of the owner of the
land plot provided for rent or use, m. u.; Py,; — the actu-
ally accrued annual amount of land payment is defined as
a fraction of the normative monetary value of the land
plot, m. u.; R, — capitalization rate for land; n — the fore-
casting period (in years).
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Fig. 1. The algorithm for the valuation of land plots for road management

The capitalization rate is determined by the formula:

RC=B+Zn:R,-, (2)

i=1

where B — the risk-free interest rate; ZRi — the amount
of compensation of n risks. .

The basic risk-free rate (B) should be adopted at the
level of rates on the most reliable foreign currency deposits
for legal entities of banks with monthly interest accrual.

Risk compensation includes:
liquidity compensation;
compensation of conditions for investments;
compensation for the need for management;
compensation for industry risks;
other risks.

If the land plot is located outside the settlement, the
value of the land plot (V) is determined as a normative
monetary value according to [4], according to the formula:

Vi=VN=84-RrKpCr-Cy-Cryc' K, 3)
where Vy — regulatory monetary value of the land, m. u,;
S — the land area, taken according to the documentation
on land management, m% R; — rental income per 1 m? of
area for the corresponding land category, which is deter-
mined by the rental income standards for the corresponding

port, etc.); C; — coefficient charac-
terizing the location of the land,
calculated by the formula:
Cp=Cpi-Cpy-Cps, (5)
where Cpy — coefficient characterizing regional factors, the
location of the land plot; C;y — coefficient characterizing zonal
factors, the location of the land plot within settlements; Cr3 —
coefficient characterizing local factors, the location of the land
plot according to territorial planning, engineering-geological,
historical-cultural, natural-landscape, sanitary and hygienic
conditions and the level of arrangement of the territory.
Indexation of the normative monetary valuation of land
is carried out according to the formula:
K, =1:100, (6)
where I — the consumer price index for the previous year.
If the consumer price index exceeds 115 percent, such
an index is applied with a value of 115 according to [4].
Taking into account the indexation coefficient, the norma-
tive monetary value of the lands of settlements is deter-
mined by the formula:
Vi =Vy- K. (7)
The cost of a single land plot (V) is defined as the
product of a monetary value of one square meter of land and
its area according to the formula:

Vi=Vy A (®)

2

where A; — land area, m

4
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So, the algorithm includes the following sequence:

1. Database of incoming information about the land plot,
which is the subject of management decisions, is being formed.

2. Goals of the valuation of the land plot of the road
sector are determined [4, 5].

3. Legal component of the valuation is determined —
the form of land ownership according to legal documents.

4. Type of monetary valuation is determined, which
corresponds to the form of ownership determined at the
previous stage.

5. According to a certain type of monetary valuation,
a methodological approach or method of valuation is selected.

6. Valuation of the land is carried out according to
the developed methodology [4].

7. Block of initial data on the estimated value of the
land is formed.

8. Management decisions are taken with respect to the
land plot, which are consistent with the objectives and
correspond to the nature of the tasks of the functioning
and development of the road sector [8—10].

3. Research results and discussion

According to the developed algorithm, it is tested on
a real object — a land plot under a category II highway with
a length of 1.127 m, which is located within the settlement.

According to the algorithm and [4], the procedure for
conducting a normative monetary valuation of a land plot
located under a highway is as follows:

1. The determination of the costs of development and
arrangement of the territory.

According to [4], the base value of 1 m? of land in this
example is 49.21 monetary units.

2. Determination of the ownership of the object of valua-
tion of a particular economic and planning zone of the village.
No zoning of the territory was carried out in this locality.

3. Determination of functional, regional, zonal and lo-
cal factors (according to [4]):

Cr1=0.9, Cro=1, Ci3=1.
4. The determination of the coefficients C; and Cp:
C,=09-1-1=0.9.

This land plot belongs to the category of land trans-
port. So, Cp=1.

5. The year of the last regulatory monetary valuation
of the settlement — 2013.

6. The indexation of the monetary valuation of land
(according to official sources), Table 1.

Tahle 1
Land valuation indexation

Indexing year Th.e indexation Eneﬂici'ent of the
normative monetary valuation of land (%)
2014 1.0
2015 1.0
2016 1.0
2017 1.248
2018 1.433
2019 1.06
Beduced indexation coefficient &; 1.9

7. The normative monetary value per square meter of
land is determined by the formula from [4]:

49.21-0.06

Vy = 0.03 1:0.9=88.58 m. u.

8. The normative monetary value of the lands of settle-
ments, taking into account the indexation coefficient, is
determined by the formula from [4]:

Vy =88.58:1.9=168.30 m. u.

9. The cost of a separate land plot (V;) on which a ca-
tegory II highway of 1.127 m is built is determined by
the formula from [4]:

V;=168.30-90160=15173928,00 m. u.

The developed algorithm allows to accurately determine
the reasonable cost of the land plot of the road sector.
This approach allows to optimize the process of valua-
tion and management of road assets, which is especially
important within limited financial resources. The estimated
error of the algorithm is about 3 % [4, 6, 7].

4. Conclusions

The issues of types of valuation of land of the road
sector, depending on the input information and goals of
managing road assets, are considered. A method for the
valuation of land plots of the road sector for management
purposes is developed. A feature of the algorithm is the
application of a multi-structure approach in combination
with the AHP methodology by Thomas Saaty. Land valu-
ation by the given sequence is an important aspect, the
main component of the valuation of the value of the asset
of the road sector located on it, which further reflects the
state of the transport network as a whole. This information
is the basis for asset management and the supervision of
the impact of various financial capital investment strate-
gies in the road sector.
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