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INNOVATIVE APPROACH TO ESTIMATING
COSTS OF VEHICLE PARKING SERVICES

Introduction. The analysis of the state of the vehicle parking system in Ukraine has shown that the organizational,
regulatory, and financial conditions of its operation do not meet the needs of road users, user requirements and
European practices.

Problem Statement. Due to the congestion of the street and road network of large cities of Ukraine by vehicles,
there is a need to substantiate and determine zoning indicators to establish the appropriate cost of services for the
use of paid parking lots.

Purpose. Development of zoning indicators when calculating the cost of services for the use of sites for paid
parking of vehicles.

Materials and Methods. General and special methods of economic theory, scientific knowledge are used: sys-
tem, comparative analysis, etc.

Results. According to the results of experiments on the load of day platforms for paid parking of vehicles, 3 zones
have been identified. Most of the sites fall into Zone I and Zone II because of their load level of more than 60%.
The zoning indicators have been developed for the calculation of the cost of services for the use of sites for the
payment of parking vehicles. When assessing the priority of the influential factors on the zoning indicator, the
scale of relative importance of T. Saati is used. It has been determined that zoning is the main factor influencing
the step of adjusting the tariff rate for paid parking of vehicles. The results of the calculations showed that the
step of adjusting the tariff should be 0.4.

Conclusion. The development can be used in the work of utilities that provide vehicle parking services, in
particular, in the preparation and submission of settlement materials and documents for the formation of tariffs
Jor services for the use of daytime parking lots for paid parking.
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The creation of organizational and economic conditions for the development of parking
space for vehicles is a necessary requirement of a modern European city, which will ensure
its social and economic development by increasing the revenue part of the budget through
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tax revenues and creating an attractive invest-
ment climate.

Inefficient management of parking in the
streets of a large city is one of the main problems
of assessing the quality of urban life, budget and
transport functions. The factors that have the
greatest impact on these problems can be divided
into three main parts:
¢ elements of opacity that are subjectively (in

the opinion of the public) or objectively rela-

ted to the collection of tolls;

¢ absence of strictly regulated procedure of app-
lication of parking rules (for example, car par-
king within specially designated places is car-
ried out with crossing of marking lines);

¢ ineffective permissive laws and procedures (for
example, permission to park on the pavement
provided that pedestrian traffic remains at least

2 m contradicts the intentional arrangement

of specially designated places on sidewalks).

The existing parking rules do not take into ac-
count the differences that exist in different parts
of the city, therefore, in order to reduce the con-
gestion of the road network of large cities of Uk-
raine by means of transport, grounding and defi-
nition of zoning indicators for establishing the
appropriate cost of services for using paid par-
king lots is becoming topical issue where innova-
tive marketing approaches are used.

Information and theoretical bases of the re-
search are scientific publications of domestic
and foreign researchers and practitioners such
as: Borovikov V.P. [1], Bureyeva N.N. [2], Illya-
shenko N.S. [3], Saati T. [4], as well as a wide ran-
ge of legislative and regulatory acts regulating
the setting of tariffs using zoning indicators to cal-
culate the cost of services for using paid vehicle
parking lots. In particular: The Law of Ukraine
on Road Traffic [5], the Law of Ukraine on Imp-
rovement of Human Settlements [6], the Law of
Ukraine on Amendments to Certain Legislative
Acts of Ukraine Regarding the Vehicle Parking
Reform [7], Resolution of the Cabinet of Minis-
ters of Ukraine on Approval of Vehicle Parking
Rules [8], etc.
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The analysis of the existing state of the vehicle
parking system in Ukraine shows that the organi-
zational, regulatory and financial conditions of
the operation of this system do not meet the needs
of road users, the requirements of users, residents
of the city and European practices in this sphere.
Development of theoretical provisions and prac-
tical recommendations for the application of zo-
ning indicators when calculating the cost of ser-
vices for using paid parking of vehicles.
In order to meet the needs of consumers of ser-
vices of paid vehicle parking in the modern large
city, the following problems need to be solved: to
increase the throughput of transport routes; to in-
crease the level of road safety; to raise the level of
improvement of the territory of the city; to regu-
late the state and improve the culture of vehicle
parking; to provide control over the compliance
of the vehicle owners with the proper fulfillment
of the requirements of the current legislation in
the field of site improvement and traffic. The so-
lution of these problems requires the use of an in-
novative approach to reforming the field of vehic-
le parking in a big city.
By definition [3], marketing innovation means
implementing traditional functions and marke-
ting objectives when creating and distributing in-
novations to best meet the needs and demands of
consumers and producers.
In order to more effectively meet the needs of
users requests in vehicle parking, the classifica-
tion of marketing innovations proposed by [3]
has been applied as follows:
¢ innovations in place — distribution of daytime
vehicle parking places to their respective zones;
¢ innovations in product — provision of services
for the paid parking of vehicles taking into ac-
count zoning requirements;

¢ innovations in price — adjustment of tariffs for
the use of daytime lots for paid parking of vehicles;

¢ innovations in promotion — interaction between
those who provide services and consumers of
these services;

¢ combining these components of marketing in-
novations in the sphere of vehicle parking.
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The activity of vehicle parking in Ukraine is
regulated by the current normative and legal acts.
According to Article 6 of the Law of Ukraine on
Road Traffic, the competence of city councils and
their executive bodies, district councils and dist-
rict state administrations in the field of traffic in-
cludes the placement and equipment of daytime
vehicle parking lots in the streets and roads of
settlements, as well as the control over their ac-
tivities. The arrangement of daytime lots is car-
ried out in accordance with norms, regulations,
standards and other normative documents [5].

According to Article 52 of the Law of Ukraine
on Road Traffic when persons park vehicles on a
daytime parking lot, they pay for the services of
using it in accordance with the tariff set by the
local self-government body in accordance with
the order of tariff for the services of using a day-
time vehicle parking lot approved by the Cabinet
of Ministers of Ukraine [9]. In addition, part 3
of Article 28-1 of the Law of Ukraine on the
Improvement of Human Settlements [6] provi-
des that local governments shall set tariffs for
using daytime lots of paid parking of vehicles
on the basis of the order of formation of such ta-
riffs approved by the Cabinet of Ministers of Uk-
raine [9].

The Resolution of the Cabinet of Ministers of
Ukraine on the Procedure for the Tariff Forma-
tion for Services of Using Paid Vehicle Parking
Lots [9] defines a payment for vehicle parking as
a fee for the maintenance and servicing of paid
parking lot calculated in accordance with the
planned cost of the operator’s services.

However, the specified regulatory acts do not
take into account the differentiation of tariffs de-
pending on the zone of the daytime parking lot.
Therefore, it is necessary to solve this issue using
innovative marketing approaches to meet the
needs of consumers of these services.

In this article, the study was conducted on the
example of a large city, which according to the
State Building Regulations 360-92%* [10] is a ter-
ritory with a population of more than 250 thou-
sand people.
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The considered big city has 50 daytime lots for
paid parking of vehicles from a total number of
parking lots. For the adequacy of the research
conducted, the assigned numbers of daytime lots
were kept according to their general list in the
city in question. The authors analyzed the con-
gestion of these lots for the selection of promising
zones based on experiments. The survey was con-
ducted in two stages:
¢ during the week in August 2018 year (Experi-

ment 1);
¢ during the week in September 2018 year (Ex-

periment 2).

It consisted in fixing the number of cars par-
ked on parking lots, hourly — from 08:00 to 18:00.
The status of the place where the car was parked
was also registered (official parking place, par-
king place for disabled cars). Before the survey
was tasked — to calculate the number of free and
busy parking places on the daytime lots during
the day to assess the congestion of each of them.

As a result of the conducted Experiments, the
average congestion of each daytime lot for the paid
parking of vehicles is calculated as the ratio of the
actual number of vehicles to the total number of
parking places on average per working day, which
is shown in table 1 in increments of this parameter.

The data presented in Table 1 reflect the ave-
rage congestion of daytime lots for paid parking
of vehicles in the range from 51% to 96%. Accor-
ding to the results of the first experiment, it was
found that 44 parking sites had less than 70% of
the load. Due to the fact, that the survey was con-
ducted in August, when a significant number of
vehicle owners were on vacation or out of town.

Table 1. Breakdown of Payday Parking Areas
by Congestion Level (Experiment 1, Experiment 2)

Congestion level Experiment 1 Experiment 2
From 0.51 to 0.60 31 14
From 0.61 to 0.70 13 14
From 0.71 to 0.80 3 7
From 0.81 to 0.90 2 10
More 0.91 3 7
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So demand for parking services was low. The re-
sults of the second experiment differ in the level
of loads due to the increase of business activity in
September (24 park sites had more than 70%
load). The average occupancy rate of all study
objects in the second experiment was 79%.

The average value of the congestion of the day-
time lots for paid parking of vehicles, obtained
during Experiment 1, is lower at 11.7 sequential
point from the results of Experiment 2, which is
explained by a decrease in business activity in
summer period. For example, lot number 6 during
Experiment 1 had an average daily congestion of
0.89 (4™ place according to sorting), and in Ex-

Table 2. Grouping by Day Zones
for Paid Parking of Vehicles by Experiment

periment 2 the congestion was 0.968 (3™ place
according to sorting). Lot number 86 (Experi-
ment 1) had a congestion of 0.565 (41% place by
sorting), in Experiment 2 congestion made up
0.640 (39" place according to sorting).

The grouping by day zones for paid parking of
vehicles by the results of the experiments is given
in Table 2.

Results of Experiment 1 and Experiment 2 on
congestion of daytime lots for paid parking of ve-
hicles in Table 2 allow allocating 3 zones. Most of
the daytime lots for paid parking of vehicles fall
into zones 1 and 2, that is, they have the conges-
tion of more than 60%.

Parking Loading of paid parking lots for daily use Parking Loading of paid parking lots for daily use
lot number ] ] lot number ; i
Experiment 1 Experiment 2 Zone Experiment 1 Experiment 2 Zone

16 0.95 0.98 1 3 0.66 0.862 1
97 0.93 0.979 1 10 0.65 0.857 3
6 0.89 0.977 1 107 0.61 0.75 3
78 0.91 0.968 1 35 0.61 0.73 3
108 0.78 0.962 3 21 0.6 0.7 3
80 0.87 0.96 2 59 0.59 0.69 1
104 0.78 0.957 3 106 0.59 0.69 1
14 0.79 0.95 3 71 0.59 0.69 2
105 0.785 0.948 3 112 0.59 0.67 2
2 0.752 0.947 1 114 0.59 0.67 1

5 0.75 0.945 1 23 0.59 0.65 1
103 0.737 0.942 1 94 0.59 0.65 3
084 0.72 0.939 1 8 0.589 0.64 3
082 0.71 0.937 1 86 0.56 0.64 3
11 0.71 0.93 3 70 0.573 0.64 1
9 0.71 0.9 2 27 0.56 0.63 2

4 0.71 0.898 2 26 0.55 0.62 1
83 0.71 0.891 1 25 0.55 0.62 3
1 0.71 0.89 1 93 0.55 0.61 3
77 0.71 0.887 1 73 0.51 0.16 1
17 0.71 0.884 2 7 0.51 0.515 1
24 0.71 0.88 3 79 0.51 0.514 1
101 0.71 0.876 3 13 0.51 0.514 2
55 0.66 0.872 1 92 0.51 0.512 1
22 0.66 0.868 1 36 0.515 0.511 1
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Fig. 1. Sorting of lots for daytime paid parking of vehicles,
by average congestion per working day as a result of Experi-
ment 1 and Experiment 2

A cluster analysis [2] has been used to confirm
the distribution of daytime lots for paid parking
of vehicles by zones, which analyzes data contai-
ning information on the sampling of objects and
arranges them in relatively homogeneous groups
(clusters). That is, cluster analysis allows alloca-
ting objects to groups according to certain criteria.

The data for the cluster analysis have selected
the results of Experiment 1 and Experiment 2 and
the criterion of the distribution of streets by func-
tional values is taken into account. All daytime

28

lots for paid parking of vehicles received their
classification number from 1 to 3 depending on
the value of the street on which there is a parking
lot, according to the master plan of the studying
city: 1 — streets of mainstream value, 2 — streets
of regional significance, 3 — others.

The results of the experiments have been stan-
dardized so that all components have the same
contribution to the calculation. The standardiza-
tion of indicators was carried out according to
the formula (1) [1]:

755", (1)
where x is variable; ¥, o — is respectively the mean
and the mean square deviation of x.

The standardized data clustered to three clus-
ters. The transition from objects to distances be-
tween objects is essential. The distance (metric)
between objects is one of the measures of simila-
rity. The smaller the distance between the objects,
the more they are similar. The distance from an
object to a set of objects can be determined as fol-
lows: each class of objects has a center of gravity [1].
Thus, the distances between the clusters were:
between the first and second cluster was 1.070270,
between the second and third was 2.451564, be-
tween the first and third was 1.464833.

The obtained clustering results correlate with
differences in congestion levels of daytime lots for
paid parking of vehicles presented in Figure 1.

Figure 1 shows a significant change in the level
of congestion:
¢ by 20% (7% as a result of Experiment 1) between

parking lots number 93 and number 73;
¢ by 14% (7% as a result of Experiment 1) between

parking lots number 10 and number 107, which

confirms the necessity of assigning these areas
to different zones.

Thus, based on the results of the conducted re-
search, the distribution of daytime lots for paid
parking of vehicles divided into 3 zones is con-
firmed:
¢ Zone I includes 27 daytime lots for paid par-

king of vehicles that are most loaded;
¢ Zone IT has 17 lots with average congestion;
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¢ Zone IIT includes 6 lots with the least degree of
congestion.

This distribution allows the use of different zo-
ning indicators for parking lots depending on the
congestion coefficient.

In order to find ways to increase the satisfac-
tion level of parking needs of vehicle owners, a
survey on the internet was conducted among ve-
hicle owners. The questionnaire is posted on the
official website of the regional Union of Entre-
preneurs. The list of questions was related to the
frequency of paid parking use, time of use, prob-
lems with parking, the validity of the current ta-
riff and the need for its differentiation, the expe-
diency of increasing the number of paid parking
and the introduction of different parking tariffs
for different zones of the city. The survey was at-
tended by 2387 respondents, representing the in-
terests of officially registered owners of vehicles
of the city, which is 423,000 people. According to
the results of the survey, it has been established
that more than 70% of car owners interviewed
use daytime parking lots, and a third part uses al-
most daily.

Vehicle owners most frequently use daytime
parking lots up to 1 hour — 42% of the respon-
dents, from 1 to 2 hours — 38.3%, which is also
confirmed by the results of Experiment 1 and Ex-
periment 2. Only 8.6% of respondents use day-
time parking lots for the entire time of the day.

Considering the complexity of parking throug-
hout the day, the survey showed that the difficul-
ties with parking a vehicle did not occur in almost
26% of car owners, about 65% of respondents in-
dicated that the complexity was sometimes or not
often. Difficulties with parking of vehicles appea-
red only in 10% of respondents who pointed to
the places of greatest demand for parking — the
city center. More than 60% of car owners consi-
der it necessary to increase the number of parking
places. Almost 61% of respondents emphasize that
an increase in parking places is advisable if the
parking tariff increase is insignificant.

In connection with the coming into force of the
Law of Ukraine on Amendments to Certain Legis-
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lative Acts of Ukraine Regarding the Vehicle Par-
king Reform [7], the issue of increasing the num-
ber of paid parking lots becomes a topical issue.
However, the opinions of car owners were divi-
ded relative to the increase of tariffs on daytime
paid vehicle parking lots in the city center. Thus,
40.7% of respondents admit a slight increase in
tariffs, another 8.6% believe that the tariff in the
city center should be significantly higher and
50.6% oppose the increase of tariff for services of
using paid vehicle parking lots.

An absolute majority of interviewed respon-
dents consider it necessary to differentiate the
tariff for vehicle parking lots with a higher degree
of congestion. Accordingly, an important task is
to justify the application of zoning indicators to
calculate the cost of services for using daytime
paid vehicle parking lots. The tool for solving this
problem is proposed by the authors to determine
not the very coefficient that may have a subjec-
tive value, but the step of changing the zoning
coefficient to adjust the existing tariff for vehicle
parking for each of the allocated zones in a large
city by the method of analysis of the hierarchy [4].

The method of analysis of the hierarchy en-
ables substantiating the solution of multicriteria
problems in complex hierarchical structures, as
well as eliminating the subjectivity of experts’
evaluations when choosing the factors that have
the greatest influence on the choice of the step of
the zoning coefficient.

To determine the factors of influence on the
step of the zoning indicator, the method of T. Saa-
ti was used. The survey was conducted among spe-
cialists of the Municipal Infrastructure Depart-
ment and vehicle owners. According to the sur-
vey results, the following factors of influence on
the step of zoning indicator are allocated: conges-
tion of the transport system of the city; level of
organization of traffic; congestion of the dayti-
me parking lots; zoning; functional value of the
street; city category; demand for parking lots.

A hierarchical model for solving the problem of
choosing the step of the zoning indicator by va-
rious features is shown in Fig. 2.
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A zoning indicator step to calculate
the cost for services

TV

Congestion Level Congestion Functional Cit Demand
of the transport of organization | | of the daytime Zoning value of the cate Zr for parking
system of the city of traffic parking lots street sory lots
L,=01 L,=02 L,=03 L,=04 L.=05

Fig. 2. Hierarchical model of solving the problem of choosing a zoning indicator step to calculate the cost for services of using

daytime paid vehicle parking lots

As can be seen from Fig. 2, the third (lower)
level of the model makes up the steps of the zo-
ning coefficient (from 0.1 to 0.5), the second is the
influence factors on the step of the zoning indica-
tor, the upper level reflects the given task. The
range of coefficients is chosen in such a way that
its application does not affect the sharp increase
in the tariff and does not violate the rights of con-
sumers of services for paid parking of vehicles.

The next step in choosing a zoning indicator
step for calculating the cost for service of using
day-time paid vehicle parking lots is to evaluate
the benefits of properties by determining the mea-
sures of these properties in accordance with the
scale proposed by the systemologist T. Saati [4].
Such a measure is formed as a result of judgement
statements about the degree of influence (impor-
tance) of these factors.

To evaluate the priority factors of influence on
the step of the zoning coefficient, a matrix of
paired comparisons of the characteristics of the
analyzed system, which is a square n is dimen-
sional matrix, is compiled (Table 3).

In the Table 3 below, V;is the main eigenvector
calculated by the formula:

Vi= n\JH;l=1ai]"

(2)
100

The component of the priority vector (P) is
calculated as the normalized value of the main
eigenvector: v

A (3)

Table 3 shows that zoning is the main factor
influencing the step of adjusting the tariff rate
for vehicle parking, since it has the highest value
P, (0.39).

On the basis of the performed calculations, the
consistency of the obtained indicators was deter-
mined. As a measure of coherence, two indicators are
used: Coherence Index (CI); Coherence Ratio (CR).

Coherence Index is calculated by the following
formula (4):

P-

Ao —n

C[= max_1 . (4)
n

The . value for estimating the coherence ra-
tio can be calculated using the following formula:

Xmax =z]ﬁ:1 ]\4] ’ Pj’ (5)

where M;=3"  a;is a sum of elements of the i-th
column of the matrix; P].is a vector component of
the matrix priority that being analyzed.
For each column of the matrix given in Table 3
M;is (7.41, 20.33, 4.55, 28, 2.41, 26, 10.83).
According to [4], A___equal to 7.38 and Cohe-
rence Index is 0.06. In order to evaluate whether
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Table 3. The Priority of the Factors Influencing the Step of the Zoning Indicator

. Congestion Lev.el of Congestiqn . Functional City Demajd

actors of the transport | organization | of the daytime | Zoning | value of the for parking |V, P,
system of the city | of traffic parking lots street category lots

Congestion of the

transport system of

the city 1 3 1/2 1/3 4 3 2 1.42 | 0.14

Level of organiza- 1/3 1 1/4 1/7 3 1/2 1/3 0.48 | 0.05

tion of traffic

Congestion of the

daytime parking lots 2 4 1 1/2 6 8 2 2.34 | 0.23

Zoning 3 7 2 1 8 9 5 395 | 0.39

Functional value of

the street 1/4 1/3 1/6 1/8 1 1/2 1/4 0.30 | 0.03

City category 1/3 2 1/8 1/9 2 1 1/4 0.47 | 0.05

Demand for parking

lots 1/2 3 1/2 1/5 4 4 1 1.13 | 0.11

Total 7.41 20.33 4.55 2.41 28.00 26.00 10.83 10.09 | 1.00

the obtained coherence is acceptable or not, it is
necessary to compare the obtained value of the
Coherence Index with the value of the Random
Index (RI).

The Coherence Ratio is calculated by the for-

mula:
CR=CI/RI (6)

The Random Index for the 7-dimensional ma-
trix is 1.35. Coherence Ratio is 0.04. Since the
value of Coherence Ratio is < 0.1, the level of co-
herence can be considered sufficient. According
to the calculations, the most important factor of
influence is zoning.

To determine the degree of advantage of one
factor over the other, 5-dimensional matrices of
pairwise comparisons were constructed for each
factor given in Fig. 2.

As a result of the calculations, there were re-
ceived the following priority coefficients for each
of the factors that being analyzed (Table 4).

The Coherence Ratio calculated by formula
(6) for each factor does not exceed 0.1, that is, the
degree of coherence can be considered sufficient.

The choosing of zoning coefficient steps to cal-
culate the service cost of using daytime paid ve-
hicle parking lots on a set of factors of influence,

ISSN 2409-9066. Sci. innov. 2020. 16 (6)

shown in Figure 2, is carried out by multiplying
the matrices of the priority vectors (formula (7)).

0.05 0.06 0.05 0.04 0.04 0.05 0.04
0.06 0.07 0.08 0.06 0.48 0.08 0.06
0.11 0.14 0.14 0.14 0.14 0.54 0.12 | x
0.55 0.45 0.49 0.48 0.16 0.13 0.51
0.23 0.28 0.24 0.28 0.18 0.2 0.27

0.14
0.05| [0.045
023 10.075
x0.39] =10.122 (7
0.03| |0.44
0.05| 0233
0.1

Thus, the final matrix largest value is 0.44,
which corresponds to the coefficient step of the
tariff adjustment factor L = 0.4 Accordingly, the
tariff for vehicle parking must be calculated ba-
sed on the minimum established tariff in a lar-
ge city, which may make up to 5 UAH per hour.
Table 5 presents recommendations on the distri-
bution of the tariff for vehicle parking on daytime
parking lots taking into account the step of zo-
ning coefficient.
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Table 4. Top Ten Countries for the Patents in 2017

Factors Prigr'ity P
coefficients '
Congestion of the transport system of
the city Ly 0.55
Level of organization of traffic Ly 0.45
Congestion of the daytime parking lots Ly 0.49
Zoning Ly 0.48
Functional value of the street Ly 0.48
City category Ly 0.54
Demand for parking lots Ly 0.51

Table 5. Recommendations on the Distribution
of the Tariff for Vehicle Parking on Daytime Parking
Lots Given the Step of the Zoning Indicator

Perspective zone Tariff

Zone I 7 UAH x (1 +0.4) = 9.8 UAH per hour
Zone I1 5 UAH x (1 +0.4) =7 UAH per hour
Zone 111 5 UAH per hour

As can be seen from Table 5, the step of the zo-
ning indicator makes it possible to differentiate
the tariff for vehicle parking on daytime parking
lots according to each zone depending on the con-
gestion coefficient.

In order to assess the level of congestion of
daytime paid vehicle parking lots, they were tes-
ted on the basis of experiments. As a result of the
conducted experiments, the average congestion
of a daytime paid vehicle parking lot is calculated
as the ratio of the actual number of vehicles to the
total number of parking places. The results of ex-
perimental researches have allowed allocating 3 zo-
nes in the studied large city.

During the cluster analysis, 3 clusters were for-
med. The results of clustering of daytime paid ve-
hicle parking lots showed which objects belong
to one or another cluster. The distance from each
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THHOBAIIVHWN HIAXIJT 10 PO3PAXYHKY BAPTOCTI ITOCJIVT
3 [TAPKYBAHH TPAHCIIOPTHUX 3ACOBIB

Beryn. AHasis crany cHCTeMU TAPKYBAHHS TPAHCIIOPTHUX 3ac00iB B YKpaiHi CBIIUUTD, 110 OPraHizalliiiii, HOpMaTUBHO-IIPA-
BOBi Ta (piHaHCOBI yMOBH ii (DYHKI[OHYBaHHS He BiANOBiZaIOTH MOTpebaM YYaCHUKIB AOPOKHBOIO PYXY, BUMOTaM KOPUC-
TYBayiB Ta €BPOIEHCHKUM ITPAKTUKAM.

IIpo6GaemaTuka. Yepes nepeBaHTaKeHHs BYJIMYHO-A0POKHBOI MEPEK] BEJIMKUX MiCT YKpaiHu TPAaHCIIOPTHUMU 3ac00aMu
BUHMKAE HeOOXIZHICTh OOIPYHTYBaHHS Ta BUSHAYEHHS] MOKA3HUKIB 30HAJIBHOCTI /I/I1 BCTAHOBJIEHHS BIANOBIAHOI BapTOCTI
MOCJIYT 32 KOPUCTYBAHHS MallaHUNKAMU [T TIJIATHOTO TTapKYBAHHS.

Mera. Po3po0ka IOKa3HUKIB 30HAJIbHOCTI IPU PO3PAXYHKY BaPTOCTI HOCJAYT 3 KOPUCTYBAHHS MallJlaHIUKAMU JIJIs1 TLJIAT-
HOTO MapKyBaHHS TPAHCIIOPTHUX 3aC00iB.

Marepianu ta Metoau. Bukoprcrano 3arajibHOHAyKOBI Ta ClielliaibHi METO/I €KOHOMIYHOT Teopii Ta HAYKOBOTO T1i3HAH-
HSI: CHCTEMHOT0, TOPIBHSJIBHOTO aHAJIi3y TOIIO.

PesyapraTu. BusHaueHHs piBHs 3aBaHTaKEHHS IEHHUX MafiIaHINKIB /I7IsI TUTATHOTO MAPKyBAaHHSA TPAHCTTOPTHUX 3aC00iB
JIO3BOJTIJIO BU/IIJIMTH TP 30HU. Bisbia yacTnHa MalijlaHunKiB moTpanusia /1o 3081 I Ta 3oam 11 uepes piBenb iXHBOTO 3aBaH-
taskeHHst oHaz 60 %. Po3po6JieHo MOKa3HUKK 30HAJIBHOCTI JIJIst PO3PAXYHKY BAPTOCTI TIOCIIYT 3 KOPUCTYBAHHS MalljlaHI1-
KaMW JIJIS TUIATHOTO [IAPKYBaHHs TPaHCIOPTHUX 3acobiB. [Ipu omiHii npiopuTeTy BIMBY GaKTOPIiB HAa MMOKA3HUK 30HAJb-
HOCTi BUKOpUCTaHO MIKay BigHocHoi BaskiausocTi T. CaaTi. Busnaueno, 1110 30HaIbHICTh € TOJOBHUM (DAaKTOPOM BILIUBY Ha
KPOK KOediIlieHTy KOPUTYBAHHS Tapudy /I TIATHOTO TTapKyBaHHs TPAHCTIOPTHUX 3ac00iB. Pe3ymbraTt po3paxyHKiB mo-
Ka3aJIy, 10 KPOK KOpUryBaHHs Tapudy mMae ckaagatu 0,4.

BucuoBku. Po3po6ky MOKHA BUKOPUCTOBYBATH B POOOTI i AIPUEMCTB KOMYHAJIBHOTO FOCHOAAPCTRA, 110 3a0€31eUy0Th
HaJaHHs MOCJAYT 3 TTAPKyBaHH TPAHCIIOPTHUX 3ac00iB, 30KpeMa, TIPH MiArOTOBIl Ta MOAaHHI PO3PaXyHKOBUX MaTepiaiB Ta
JOKYMEHTIB /17151 (popMyBaHHS TapudiB HA TTOCHYTH 3 KOPUCTYBAHHS JCHHUMM MaliJIaHYMKAMK JIJIS [IJIATHOTO MAapKyBaHHS
TPAHCIIOPTHHUX 3aC00iB.

Kn104o06i cio6a: NOKa3HUK 30HAJIBHOCTI, Mali/IaHUMKY JJIs TIAPKYBAHHSI, 3aBAHTaKEHHSI, TPAHCIIOPTHI 3ac00u, Tapud.
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