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

Об’єктом дослідження є процеси управління земельним фондом дорожнього господарства. Представлена 
робота ґрунтується на використанні мультиструктурного підходу, основних принципах теорії складних 
систем та на методології AHP (Analytic Hierarchy Process) Томаса Сааті. Головною гіпотезою дослідження  
є застосування мультиструктурного підходу до оцінки активів, які у дослідженні оцінюються не ком
плексно, а розглядаються як складні об’єкти та розбиваються на більш прості рівні, складові та елементи, 
що можуть бути оцінені окремо. Розглянуті особливості вартісної оцінки земель дорожнього господарства, 
а також визначені основні етапи послідовності оцінювання. Встановлено, що вартісна оцінка земельної 
ділянки є основною складовою оцінювання вартості активу дорожнього господарства, який розміщений на 
ній. Результати теоретичного дослідження дозволили розробити метод вартісної оцінки земель дорожнього 
господарства для цілей управління активами. Розроблений алгоритм має чітку послідовність формування 
методології оцінки земель дорожнього господарства, що дозволяє обґрунтувати прийняття управлінських 
рішень щодо земельної ділянки, які узгоджені з цілями та відповідають характеру задач функціонування  
й розвитку дорожнього господарства. Апробацію розробленого алгоритму виконано на реальному при-
кладі. З’ясовано, що цей метод дозволяє оптимізувати процес вартісної оцінки та управління дорожніми 
активами, що особливо важливо в межах обмежених фінансових ресурсів. Вибір варіантів вартісної оцінки 
земель базується на критеріях економічної ефективності, виходячи з основних особливостей оцінки земель 
дорожнього господарства. Результати розрахунків можуть бути підґрунтям формулювання управлінських 
цілей щодо активів дорожнього господарства.
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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 

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 (Vl) is deter-
mined by the formula:
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where VRO – the value of the right of the owner of the 
land plot provided for rent or use, m.  u.; Pmі – 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.; Rc – capitalization rate for land; n – the fore-
casting period (in years).
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The capitalization rate is determined by the formula:
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where B – the risk-free interest rate; 
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 – 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 (Vl) is determined as a normative 
monetary value according to [4], according to the formula:

Vl = VN = SA·RI·KP·CL·CU·CMC·Kі,	 (3)

where VN – regulatory monetary value of the land, m.  u.; 
SA – the land area, taken according to the documentation 
on land management, m2; RI – rental income per 1  m2 of 
area for the corresponding land category, which is deter-
mined by the rental income standards for the corresponding 

land category according to [4], m. u. 
in year; KP – capitalization period, 
years; CL – coefficient taking into 
account the location of land; CU – 
coefficient taking into account the 
type of land use; CMC – coefficient 
taking into account the belonging of 
the land plot to the lands of envi-
ronmental, recreational, recreational, 
historical and cultural purposes; Cі –  
indexation coefficient of the nor-
mative monetary valuation of land.

If the land plot is located within 
a settlement, the normative mone
tary value of the lands of settlements 
is determined by the formula:
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where VN – normative monetary 
value per square meter of land (in 
m.  u.); C – costs of development 
and arrangement of the territory 
per square meter (in m.  u.); PM –  
profit margin (6  %); CR – capi-
talization rate (3  %); CF – coef-
ficient characterizing the functional 
use of the land (for residential and 
public buildings, for industry, trans-
port,  etc.); CL – coefficient charac
terizing the location of the land, 
calculated by the formula:

C C C CL L L L= ⋅ ⋅1 2 3, 	 (5)

where CL1 – coefficient characterizing regional factors, the 
location of the land plot; CL2 – coefficient characterizing zonal 
factors, the location of the land plot within settlements; CL3 – 
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 II = : ,100 	 (6)

where І – 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:

V KNI N I= ⋅V . 	 (7)

The cost of a single land plot (Vl) is defined as the 
product of a monetary value of one square meter of land and  
its area according to the formula:

V V Al N L= ⋅ , 	 (8)

where AL – land area, m2.
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Fig. 1. The algorithm for the valuation of land plots for road management
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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 m2 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]):

CL1 = 0.9, CL2 = 1, CL3 = 1.

4.	 The determination of the coefficients СL and СF :

CL = ⋅ ⋅ =. . .0 9 1 1 0 9

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

Table 1
Land valuation indexation

Indexing year
The indexation coefficient of the  

normative monetary valuation of land (Kі)

2014 1.0

2015 1.0

2016 1.0

2017 1.249

2018 1.433

2019 1.06

Reduced indexation coefficient Kі 1.9

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

VN =
⋅

⋅ ⋅ =
49 21 0 06

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]:

VN = ⋅ =. . .88 58 1 9 168 30 m. u.

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

Vl = ⋅ =. ,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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