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Abstract

The purpose of this publication is generalization of research on the types of urban
consolidation, classification of systems for urban freight consolidation by levels, consideration of
participants at each level and schemes of their interaction, as well as analysis of direct and reverse
flows that accompany this interaction. The works of domestic and foreign scientists on the problems
of urban freight transportation and use of consolidation for their solving are the theoretical and
methodological basis of the research. Data of official statistical and analytical materials of
ministries and departments of Ukraine and world agencies made up the Information basis. When
solving the tasks set, methods of economic analysis, systematization, generalization, comparison
were applied. The results of the work are classifications of consolidation schemes for urban
distribution, urban consolidation centers and their participants. Different levels of urban
consolidation allow flexible application of the idea of consolidation to cities of various sizes and
topologies, while reducing congestion and improving environmental situation in the city. The
forward and reverse flows between various participants in the urban distribution system are
evaluated. The prospect of the study is to consider the schemes of consolidation of different levels
and an assessment of their economic and socio-ecological efficiency. The limitations of the results
obtained are their applicability exclusively for urban areas and for consolidated transportation
between cities. The presence of all levels of freight consolidation can be economically feasible only
for cities with population of over 1 million inhabitants with corresponding long delivery distances.
The practical significance of the study lies in the possibility of using the proposed classification
and schemes of direct and reverse flows in the design of urban distribution schemes with the
involvement of consolidation centers at various levels.

Keywords: urban distribution, freight consolidation, urban consolidation center, two-tiers
consolidation, participants of urban freight distribution, direct and reverse flows.

JEL Classification: R40, R22, O18.

INTRODUCTION
Urban freight transport plays an important role in meeting the needs of citizens and urban

businesses, but at the same time it damages the environment of the city, increases congestion, which
causes discontent among residents (Nuzzolo et al, 2019).
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According to a study of Traffic Index — 2018, in 2018 Kyiv is in the 13th place in the world in
terms of traffic congestion. Kyiv’s congestion bypassed Tokyo, Rome, London, New York, which
are respectively at 25, 31, 40, 42 rating. Considering the lack of a municipality or government
improvement program, the situation requires immediate and intent attention from researchers.

Among the alternatives aimed at mitigating the negative external effects of freight traffic
related to the concept of urban logistics, an urban consolidation center or city distribution center
(UCC and UDC) can be proposed, which is an important factor for increasing efficiency of the
logistics process in the city (Correia et al, 2012).

With the increase in the size of the city, the duration of delivery also increases. The concept of
consolidation in a large city with high traffic density plays a vital role (Browne et al, 2005).

According to case studies in sustainable urban transport #10, published by GIZ GmbH, the
main purpose of urban consolidation centers is to reduce the need for freight vehicles to deliver
goods to urban areas (city center, an entire city or a specific large object such as a shopping center).

For example, Browne et al (2011) describe an implementation of a micro-UDC in London
where electric vans and tricycles arc used as delivery vehicles for the last mile delivery. With the
new system in place, significant reductions on total distance (by 20%) and CO2 - equivalent
emissions (by 54%) are reported although the distance per parcel rose by 349%.

LITERATURE REVIEW

The topic of consolidation of small shipments has long been studied by world and domestic
scientists (R. Larina, 2005; A. Kotenko et al, 2014; L. Savchenko, M., Lysenko et al, 2018).
However, unfortunately, the search for domestic materials on the topic of urban consolidation and
its role in improving urban logistics has not been crowned with success. At the same time, global
experience is quite broad. Urban distribution and consolidated deliveries were have been researched
by J. Allen, N. Ananda, M. Browne, A. Campagna, K. Chwesiuk, V. Correiaa, T.G. Crainic, L.
Dablanc, R. Duina, A. Galelo, P. Gianessi, S. Gragnani, A. Guerra, K. Hassall, J. Leonardi, R.
Macario, C. Macharis, L. Oliveiraa, K. Ogden, H. Quaka, L. Persia, N. Ricciardi, P. Storchi, M.
Sweet, E. Taniguchi, L. Tavasszya, RG Thompson, G. Valenti, M.P. Valentini, S. Verlinde, F.
Witlox, A. Woodburn and others.

In Traffic Index — 2018. various levels of consolidation of freight road transport in cities and
interactions of participants in urban delivery schemes with its goods flows and revenues are
considered. Dablanc (2007) mentioned that many projects involving the installation of only one
UCC were unsatisfactory in large cities with high population density and a high concentration of
commercial, administrative and cultural activities. Thus, for large cities that require a long-distance
transportation in the city, a network of CC, possibly of different levels of consolidation, should be
used.

In the study on the classification of urban consolidation and UCC (Allen et al, 2015),
classification was made into three groups, each of which has a different classification attribute
(without general principle of classification). Browne et al (2005) classify UCC into two groups
according to the number of clients that are served through consolidation — UCC for one company,
UCC for several companies. Thus, consolidation for B2B format is assumed.

Also Browne et al. (2005) stated that consolidation schemes may vary depending on the size
of the geographical area they serve (a small area, such as the narrow historical center of an urban
area, a specific shopping area, or a larger, more diverse geographical area to the whole city/town).
Verlinde et al (2012) are talking about classification by the number of “tiers” or “echelons”. It can
be named “levels” as well. Two types of configurations — single and multi-tier were mentioned
there.

Hassall (2009) notes that most urban logistics projects involve so-called single-level systems
based on UCC, that is, systems in which delivery schemes are performed from one UCC to city
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consumers. Such systems are well suited for small cities. But for large cities, it can be considered as
a poor decision. There is a possibility of reverse flow, when the UCC also receives the cargo
collected in the city and prepares it for a long part of the journey to another city or region [13].

Optimization for location of facilities (Taniguchi, 1999) and real-time routing of vehicles
(Taniguchi, 2001) methodologies have been proposed for single-tiered systems. Gianessi at al.
(2015) consider location decisions on a single tier only.

For large cities, three-level systems were proposed, for example, for Amsterdam and a two-
level system for Rome (Crainic et al, 2009; Gragnani et al, 2004).

With a two-tier scheme, the first level of the UCC is located on the outskirts of the urban
zone, the second level of the system consists of so-called satellites, where cargo arriving from the
first level UCC and other external points can be transferred and integrated into vehicles adapted for
use in dense urban areas (Crainic et al, 2015). Existing objects such as parking lots, bus stations or
railway stations / stops can be used as satellites (Crainic et al, 2009; Crainic et al, 2004). It is
assumed that middle vehicles (urban-trucks) move between UCC of the 1st and 2nd levels, and
cargo vehicles of light vehicles (city-freighters,up to 3.5 t) carry out deliveries from UCC of the 2nd
level (Hassall, 2009; Baldi et al, 2019).

According to Chwesiuk (2008) UCC can be divided into three categories:

- local — performing services to specific trade areas (e.g. Broadmead-Bristol, England), city
centres (e.g. La Petite Reine-Paris, France) or the whole city (e.g. Monaco);

- on the serviced area where there is only one owner it is usually built as a unit performing
services on a specified location; the owner may influence other tenants to make use of the UCC;
examples of such consolidation centres functioning at airports can be Heathrow Real Urban
Consolidation Centre or Hadowhall Shopping Centre;

- special projects of a UCC for other purposes not connected with retail customer service (e.g.
centres for building materials at Heathrow and in Stockholm); such centres attend to a single
location or perform their services only at specified time.

As we can see from a review of literary sources, the topic of classification of urban
consolidation of freight traffic has been raised repeatedly, however, at the moment, there is no unity
in this regard.

The issue of participants in the urban distribution process is also interesting for many
scientists. So, for example, Ananda et al (2012) divide stakeholders in the urban freight domain in
two categories:

1. Public sector stakeholders that include traffic authorities, infrastructure authorities,
municipalities, railway terminal/port authorities etc. These all stakeholders can be termed as
“administrator”.

2. Private sector stakeholders that include producers, suppliers, shippers, freight forwarders,
trucking firms, truck drivers, shopkeeper, receivers etc. This long list of private stakeholders can be
stratified to shipper, carrier and receiver according to leg of transportation activities.

In contrast to private stakeholders, administrator is interested in achieving the overall
objective, i.e. reducing the total social cost (Ogden, 1992; Taniguchi and Tamagawa, 2005; Macario
et al, 2008).

We believe that such an enlarged view of the stakeholders of urban distribution is insufficient
and requires clarification.

PAPER OBJECTIVE

The purpose of the article are analyses and summarizing of interaction of participants of urban
freight consolidation of different levels.

Research tasks:

- to summarize research on the types of urban consolidation;

- to classify urban cargo consolidation systems by levels;
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- to considerate participants at each level and the patterns of their interaction;
- to analyze direct and reverse flows that accompany this interaction.
The subject of the study is distribution of small shipments in a dense urban traffic.

METHODOLOGY

The works of domestic and foreign scientists on the problems of urban freight transportation
and use of consolidation for their solving are the theoretical and methodological basis of the
research.

Information basis is made up of data of official statistical and analytical materials of
ministries and departments of Ukraine and world agencies.

When solving the tasks set, methods of economic analysis, systematization, generalization,
comparison were applied.

RESULT AND DISCUSSION

We propose to consider the authors’ approach to classification of consolidation in the urban
distribution (UD), based on the number of consolidation points (levels) in the supply chain:

0-level: no consolidation, goods are delivered from a supplier to a receiver directly.

1-level: goods arrive from a supplier to a macro UCC (or mini-UCC, or micro-UCC),
thereafter deliver to a receiver.

2-level: goods arrive from a supplier to a macro UCC, then to a mini UCC, thereafter deliver
to a receiver. There may be other interaction schemes, for example, mini-UCC and micro-UCC, or
macro-UCC and micro-UCC (sequential connection of two different levels of UCC in a chain).

3-level: goods arrive from a supplier to a macro-UCC, then to a mini-UCC, then a micro-
UCC, thereafter deliver to a receiver (consecutive inclusion in the chain of three UCC of different
levels - macro, mini and micro).

Based on the proposed aforementioned tiered (level) consolidation model for UD, we propose
tier (level) classification of UCC:

- macro-UCC, which consolidates goods for the whole city or its significant part. The macro-
UCC allows to exclude transportation of non-consolidated goods on intercity routes;

- mini-UCC consolidates goods to service a district of a city or several districts, is located
within the city (location based on the principle of minimizing the distance to customers of the
service region);

- micro-UCC consolidates cargo for delivery to the area of the city district with pedestrian
delivery by couriers.

Let’s consider the main possible participants in the process of UD. Based on the research
studied, it is proposed to classify all possible direct participants (stakeholders) in urban delivery to:

1) senders (suppliers);

2) recipients (customers, clients);

3) micro-UCC;

4) mini-UCC,;

5) macro-UCC;

6) other participants (3PL logistics operators, carriers, freight forwarders, the municipality
and government, other road users, residents of the city).

Further in this article the last group of participants of the UD is considered indirectly.

At any level of consolidation, it is convenient to divide urban traffic by zones with size and
territorial boundaries those may differ for different cities depending on their conditions, restrictions
and characteristics. Thus, micro-consolidation can be considered to serve the pedestrian goods
delivery zone, mini-consolidation - to serve the city district, macro-consolidation - to serve the
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whole city or a large part of it (for example, in the case of Kyiv, it would be expedient to use the
macro-center for servicing the left and right banks of the Dnipro river to avoid congestion on
bridges and large distances between points of the route of delivery).

Further, for the convenience of understanding the relationships between all participants in the
urban delivery process, it is proposed to divide those into 2 groups:

- internal (located within the zone);

- external (located outside the zone).

Since it is the first fivestakeholders that are directly involved in the city delivery process, we
will consider possible options for urban distribution at different levels. At the same time, for each
level, interactions are considered either within the zone, or between the zone and the external
environment, or in the external environment.

For further analysis, each major participant in the urban transportation process is assigned a
two-digit number, where the first number is the number of the participant according to the
classification, the second number is a sign of being inside or outside the viewing zone (1 - in the
zone, 2 — out of the zone) (Fig. 1).

City 1 City 2

Figure 1. Possible participants in the urban distribution process
Source: own study

Fig. 1 shows a diagram of possible participants in the distribution process of the two cities. As
can be seen, it takes into account both intercity participants and non-urban, however, having
outgoing or incoming flows associated with cities.

Consider the interaction of stakeholders in the process of UD at different levels of
consolidation (Fig. 2).
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Fig. 2. The interaction of stakeholders of the UD at different levels of consolidation:
a) micro-consolidation; b) mini-consolidation; ¢) macro-consolidation

Source: own study

The choice of delivery scheme and rational level of consolidation depends on:

- volume-dimensional characteristics of the cargo, the possibility of its transportation in the
consolidated batch;

- distance from the sender to all levels of consolidation centers;

- distances from all levels of consolidation centers to the recipient;

- the distance between the sender and the recipient;

- existing restrictions on intercity transportation;

- the cost of cargo handling at all levels of consolidation centers.

Let’s consider the example of a sender-receiver supply chain with micro-UCC. Such options
are possible:

- the sender is in the zone of micro-consolidation (1.1);

- the sender is outside the zone (1.2).

The external participants for the micro level are:

- external senders (1.2);

- external macro-UCC (5.2);

- external mini-UCC (4.2).

All recipients of the micro level are in the zone of micro-consolidation, i.e. theyare in
category 2.1.

Since a micro-UCC participates in delivery to end customers only who are in a radius limited
around it, the external micro-UCC does not participate in the interaction.

Let’s consider the flow of goods between all the above participants in the UD process. To do
this, we will compose a square matrix and evaluate each cell in the context of the existence of
flows, the direction of these flows and their possible features.

For convenience, define the different types of flows:
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- direct (or forward), the direction of which corresponds to the direction of movement of the
material flow from the sender to the recipient;

- reverse, showing return flows, the direction of which is opposite to the direction of direct
flows.

We will also analyze the absent flows, in the absence of interaction between the participants
of the urban distribution system. Each corresponding table contains comments in those compounds
that are not typical.

During the flow analysis process, it was revealed that the matrix of possible connections is not
symmetrical, since interactions between participants in the supply chain of urban freight almost
always go in one direction (according to the direction of the cargo movement from the sender to the
recipient).

It is necessary to give the features of the classification. An internal UCC serves recipients or a
lower-level UCC in a certain territory (within a certain zone). An external UCC is one that is
outside the range of a certain level of consolidation system.

Direct and reverse flows, as well as their features are given in Table 1.

Table 1 shows two interaction options:

- “yes” if interaction is possible;

- “no” if interaction is not possible (not exists).

Also listed comments to non-standard cases of interaction.

According to the base table 1, a sample of direct (Table 2), reverse flows (returns) (Table 3),
bidirectional direct flows (Table 4) and absent flows (Table 5) was carried out.

As you can see from the Table. 2-5, among the flows there are two symmetric matrices - for
couples with no interaction and for couples with bidirectional flows of goods (not returns). While
the direct and reverse flow matrices are asymmetric.

Depending on the boundaries of the zone being analyzed, it is necessary to consider those
pairs of interactions stakeholders that correspond to tabular ones.

CONCLUSIONS

Summarizing the above material, it can be noted that the topic of urban distribution is
increasingly relevant due to the increasing urbanization of the population and the development of
electronic commerce. Difficulties associated with the movement of vehicles in the conditions of
dense urban traffic, are a problem both for the participants of urban distribution, and for residents of
the city. A way out of the current situation may be the consolidation of urban cargo flows. Different
levels of urban consolidation allow to apply flexible the idea of consolidation to cities of various
sizes and topologies, while reducing congestion and improving the environmental situation in the
city. The prospect of the study is to consider the schemes of consolidation of different levels and an
assessment of their economic and socio-ecological efficiency.
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Table 1
The existence of direct and reverse flows between possible participants in the process of urban cargo delivery
Participant Internal External Internal recipient Ext_er_nal Internal micro-UCC External micro- | Internal mini-UCC E>_(te;rnal Internal macro-UCC | External

(e} D marking sender sender recipient UCcC mini-UCC macro-UCC

1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
Internal 11 no yes yes yes yes yes yes yes yes
sender )
External 12 not yes yes yes yes yes yes yes yes
sender '
Internal no (or no (or not no (or just returns) not no (or just returns) no (or just no (or just returns) | no (or just
recipient 2.1 just just returns) returns)

returns) returns)
External no (or no (or no no (or just no (or just returns) no (or just no (or just returns) | no (or just
recipient 2.2 just just returns) returns) returns)

returns) returns)
Internal no (or no (or yes no (too no no (or just returns) no (or just no (or just returns) | no (or just
micro- 31 just just small returns) returns)
ucc ' returns) returns) coverage

radius)
External no (or no (or no (too small yes no (or just returns) no (or just no (only return no (or just
micro- just just coverage radius) returns) flow is possible if returns)
ucc 3.2 returns) returns) there is no external
macro and mini
UCC)
Internal no (or no (or yes yes yes yes yes yes (returns, flow yes
mini-UCC a1 just just to other city) (returns,
' returns) returns) flow to
other city)
External no (or no (or yes yes yes yes yes yes (returns, flow yes
mini-UCC 42 just just to other city) (returns,
' returns) returns) flow to
other city)
Internal no (or no (or yes yes yes yes (if thereis | yes yes (if there
macro- 51 just just no external isno
ucc ' returns) returns) macro- and external
mini-UCC) macro-UCC)
External no (or no (or yes (possible, if there | yes yes (possible, if there | yes yes (perhaps, if there yes
macro- 59 just just is no internal UCC, is no internal UCC, is no internal macro-
ucc ' returns) returns) large consolidated large consolidated UCC, large
cargoes) cargoes) consolidated cargoes)

Source: own study

97
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Table2
The existence of direct flows between possible participants in the process of urban cargo delivery

Internal sender External Internal recipient External Internal micro-UCC External micro- Internal mini-UCC External mini- Internal External

0 D Participant sender recipient ucc ucc macro- macro-
marking ucc ucc

11 1.2 2.1 2.2 3.1 3.2 4.1 42 5.1 5.2
Internal
sender 1.1
External
sender 12
Internal
recipient 21
External
recipient 2.2
Internal
micro- 31
UCC
External
micro- 3.2
UCcC
Internal flow to | flow to
mini-UCC | 41 other other city

city
External flow to | flow to
mini-UCC | 4.2 other other city
city
Internal if there is no if there is no
macro- 51 external external macro
ucc ' macro-  and flow to other
mini-UCC city UCC

External if there is no if there is no if there is no if there is no internal
macro- 5.2 external internal UCC, large internal UCC, large macro-UCC, large
ucc ' macro-  and consolidated consolidated consolidated cargoes

mini-UCC cargoes cargoes

Source: own study

98
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Table3
The existence of reverse flows between possible participants in the process of urban cargo delivery
Participant Internal External Internal External Internal External Internal mini- | External mini- | Internal macro-UCC External
0 D | marking sender sender recipient recipient micro-UCC micro-UCC ucc uccC macro-UCC
1.1 1.2 2.1 2.2 3.1 32 4.1 42 5.1 52
Internal sender 1.1
External sender | 1.2
Int(_err_1al 21
recipient
Ext_er_nal 22
recipient
Internal micro- 31
uUcC )
External micro- if there is no external
ucc 32 ..
macro and mini UCC
Internal mini-
UCe 4.1
External mini-
UCe 42
Internal macro-
UCC 5.1
External
macro-UCC 5.2

Source: own study

99
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The existence of bidirectional direct flows between possible participants in the process of urban cargo delivery

Table4

Participant Internal External Internal External Internal micro- | External micro- | Internal mini- External mini- Internal macro- | External macro-
o D | marking sender sender recipient recipient ucc ucc ucc ucc ucc ucc
11 12 21 2.2 31 3.2 41 4.2 51 52
Internal sender 11
External sender 12
Internal recipient | 2.1
Ext_er_nal 29
recipient
Internal micro-
uccC 31
External micro-
uccC 32
Internal mini-
uccC 4l
External mini-
uccC 42
Internal macro-
uccC 51
External macro- 5.2

UCC

Source: own study
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Table 5
The absent flows between possible participants in the process of urban cargo delivery
Participant Internal External Internal recipient External recipient Internal External Internal mini- | External mini- | Internal External
e D | marking sender sender micro-UCC micro-UCC ucc ucc macro-UCC macro-UCcC
11 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
Internal sender | 1.1
External 1.2
sender
Int(_err_1al 21
recipient
Ext_er_nal 29
recipient
Internal micro- 31 coverage radius is
uce ' too small
External 32 coverage radius is
micro-UCC ' too smalll
Internal mini-
uccC 4.1
External mini-
ucc 4.2
Internal macro-
uccC 51
External
macro-UCC 52

Source: own study
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B3AEMO/IISI YYACHUKIB MICHKOI KOHCOJIIIAIIIT BAHTAXIB PI3BHUX PIBHIB

Capuenko Jlinis Borogumupisaa Ioaimyk Boaoaumup IlerpoBuy I'puropak Mapis IOpiiBna
Hayionanvruii asiayiiinui Hayionanenuii mpancnopmmuuil Hayionanvruii asiayitinui
YHIieepcumem YHIieepcumem YHIgepcumem
Kuis, Ykpaina Kuis, Ykpaina Kuis, Yxpaina

Micpkuii BaHTQ)XHUH TPaHCHOPT BiAIrpae Ba)JIMBY poOJib y 3aJ0BOJIEHHI MOTped ropolsH 1
MicCbKOT0O Oi3Hecy, ajie B TOM ke 4ac BiH 3aBJa€ IIKOIU HABKOJIHUIIHEOMY IPUPOTHOMY CEPEIOBUIILY
MicTa, 301TbIIy€E 3aTOPH, 0OYMOBIIIOE€ HEBIOBOJICHHS MEIIKAHIIIB. MeTOI0 CTaTTl € y3araJlbHeHHS
JOCTIKEHb PO BUJIM MIChKOi KOHCOMIAAI1, KIacudikallis cucCTeM MiChKOi KOHCOIIAIlii BAaHTaXIB
M0 PIBHAX, PO3IJIA] YYaCHUKIB KOXKHOTO PIBHS 1 CXE€M I1X B3a€MOJIi, a TakOXX aHATI3 MPAMHX 1
3BOPOTHHUX TMOTOKIB, $IKI CYHNPOBOJDKYIOTH II0 B3a€MOJit0. TeOpeTHYHO 1 METOAOJIOTIYHOIO
OCHOBOIO JIOCHIJDKEHHSI € pPOOOTHM BITUM3HSHUX 1 3apyODKHMX BYEHHMX 3 MpoOJieM MICBKUX
BaHTaXXOIMEPEBE3eHb 1 3aCTOCYBaHHS KOHCoOMimamii uist iX BupimeHHs. [Hpopmariiiny 0a3y
CTAHOBJIATH JaHl OQIMIMHUX CTATUCTUYHHMX Ta aHATITUYHUX MaTrepiaiiB MIHICTEPCTB 1 BIJIOMCTB
VYkpaiHu Ta CBITOBUX areHTCTB. [Ipu BUpIIIEHHI MOCTaBIEHUX 3aBJIaHb 3aCTOCOBYBAIUCS METOAU
€KOHOMIYHOTO aHali3y, CHCTeMaTH3allii, y3arajJbHEHHs, TMOPIBHSIHHA. PesympTaTamu poOOTH €
Kiacudikaiiss cXeM KOHCOIiAaIii MIChKOi AUCTPUOYIii, MICBKUX KOHCOJIJAIIMHUX IEHTPIB 1 iX
y4yacHMKIB. Pi3HI piBHI MIChKOI KOHCOJIJalii JO3BOJSIOTH THYYKO 3aCTOCOBYBATH 1J€HO
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KOHCOJTIJIAIli]l 10 pi3HUX 32 PO3MIPOM 1 TOHOJIOTIEI0 MICT, 3HIKYIOUM TPU IIbOMY PIBEHb 3aTOPIB 1
MOKPAIIyIO4YH €KOJOTIYHY CHUTyamit0o B MicTi. IlepcrnekTHBOO TOCHTIKEHHS € PO3IIISAI CXEeM
KOHCOJIiaIlii pi3HUX PIiBHIB 1 OIlIHKA X €KOHOMIYHOI 1 COIIaIbHO-EKOJIOTIYHOI €()eKTUBHOCTI.

HaykoBoi 3HaummicTiO poOOTH € OTpUMaHHS HOBHX TEOPETHYHUX IOJIOKEHb IIOJI0
kimacudikamii cXxeM MIChKOi KOHCOMiJamii BaHTaXiB, a TaKOXX IX YyYacCHHUKIB. Y3araJbHEHO Ta
MMPOAHAIII30BAHO MOJKJIMBI CXEMH B3a€MOAIl MDK YyYaCHHMKaMH IMPOIECY MIChKOi TUCTPHOYIIIT.
[IpakTH4HE 3HAYUMICTH JOCTIIKEHHS TOJSATA€ y MOMJIMBOCTI BUKOPUCTAHHS 3alpOIIOHOBAHOI
Kkiacudikaii Ta cXeM NpsSMHUX Ta 3BOPOTHUX TOTOKIB IIPH MPOEKTYBaHHI CXEM MiChKOi1 JUCTPHOYITIT
3 3aJIy4EeHHSM KOHCOJIJaliiHUX EHTPIB pi3HUX PIiBHIB.

KirouoBi ciaoBa: wmicbka AUCTpHOYIlis, KOHCOJAAIlisl BaHTaXIB, MICBKUH LIEHTP
KOHCOJIIJTaIli1, TBOpiBHEBA KOHCOMIAAIis, YIaCHUKH MICbKOI AUCTPUOYIIiT, MPsiMi 1 3BOPOTHI IMMOTOKH.

B3ANMO/JIENCTBUE YYACTHHUKOB I'OPOJICKON KOHCOJUJIAIIMA I'PY30B

PA3HBIX YPOBHEN
Capuenko Jluausa Baagumuposna Iloanmyk Baagumup IlerpoBuy I'puropaxk Mapus IOpbseBHa
Hayuonanvuolii asuayuonmbwlii Hayuonanvuwviii mpancnopmmuuoiii Hayuonanvuolii asuayuormwlii
VHUBepcumem VHUBEpCcUmem VHUBEpCUmMem
Kues, Yxkpauna Kues, Ykpauna Kues, Yxkpauna

['opoxackoil rpy30BOM TPaHCIIOPT UTPAET BAXHYIO POJIb B YIOBJICTBOPEHUHM MOTPEOHOCTEH
rOpo’KaH M TOPOJACKOro OM3Heca, HO B TO )K€ BPEMs OH HAHOCUT yIepO OKpy»Karolled MpUpoIHON
cpelie ropoja, yBEIUYUBAET 3aTOPhl, YEM OOYCIOBIMBAET HEAOBOJIBCTBO kUTenel. Llenbto cratbu
ABJsieTcs 0000IIeHne UCCIeIOBAaHNUI O BUAAX TOPOJCKON KOHCONMMIAIMHU, KIaCCU(PHUKALUS CUCTEM
TOPOJICKON KOHCOJUIAIMKU TPY30B IO YPOBHSIM, PaCCMOTPEHUE YYAaCTHUKOB KaXK/I0TO YPOBHS U
CXEMBbI UX B3aMMOJAEUCTBHS, a TAK)XKE aHAJIU3 MIPSIMBIX U OOPaTHBIX TOTOKOB, COMPOBOXKJIAIOIINX 3TO
B3auMoJIeiicTBHE. TeopeTHYeCcKOi M METOI0JIOTUIECKON OCHOBOM MCCIIEIOBAHUS SBISIOTCS paOOTHI
OTEYECTBEHHBIX U 3apyO0eKHBIX YUEHBIX IO MPOOIEeMaM rOpoJICKUX TPY30IEPEBO30K U PEILICHUSM C
ux koHconuaamnuei. UapopMannonnyto 6a3y COCTaBISIOT JaHHBIE OPUITHATBHBIX CTATHCTHUYECKUX
U aHAJIUTHYECKUX MaTEpUAIOB MMHHUCTEPCTB M BEAOMCTB YKpauWHbl U MHUPOBBIX areHTCTB. IIpu
pEILIeHNN OCTAaBIEHHBIX 3a7a4 NPUMEHSUTUCH METO/bl SKOHOMUYECKOT0 aHAJIN3a, CUCTEMAaTH3aI|H,
00001eHus, cpaBHeHHs. Pe3ynbTatamu paboOThl sBiSETCS KiIacCH(UKALUs CXeM KOHCOJIUAALUU
TOpPOJCKON IUCTpUOYLIMH, TOPOJACKUX KOHCOJIMJAIIMOHHBIX IEHTPOB M UX YYaCTHHUKOB. Pa3Hble
YPOBHHU TOPOJCKOH KOHCOJHMJAIMK MO3BOJSIOT THOKO NPUMEHSTHh WA KOHCOJIMJALMHU K
pa3IMYHBIM [0 pa3Mepy U TOIOJOTMHM TOpOJaM, CHM)Kas MpU 3TOM YPOBEHb 3aTOpPOB U
HKOJIOTUYECKYIO CHUTyalMio B ropoje. OlLeHeHbl HpsMble U OOpaTHbIE TMOTOKH, MPOTEKAroIINe
MEXIY pa3IM4YHbIMH YYaCTHUKAMHU CHCTEMbl ropojackoi auctpuOyuuu. IlepcrekruBoit
UCCJIEIOBAHMS SIBIISIETCS PAaCCMOTPEHHE CXEM KOHCOJNMIALMHM pa3HbIX YpPOBHEM M OLEHKAa HX
SKOHOMMYECKOH U COLIMATIbHO-3KOJIOTMUECKON 3 PEKTUBHOCTH.

Hayunas 3Ha4MMOCTb pabOThI COCTOUT B MOJYYEHHH HOBBIX TEOPETUUYECKHX MOJOXKEHUH 1O
KJIAaCCU(UKALUN CXEM TOPOJCKOM KOHCOJIMAALMU T'PY30B, @ TAK)KE MX Yy4acTHUKOB. OO0OUIEHBI U
IIPOAHAIIM3UPOBAHbl BO3MOXKHBIE CXEMBl B3aUMOJEHCTBHSA MEXIy Y4YaCTHHUKaMHU Ipolecca
ropoJckoit auctpuoynuu. [lpakruueckas 3HAYUMMOCTb HCCIIEA0BAaHUS 3aKII0UYAETCsl B BO3MOXHOCTHU
UCTOJIb30BaHUS TPEATIOKEHHON Kiaccu(PUKAMM M CXeM NpSAMBIX M OOpaTHBIX MOTOKOB MpHU
MPOEKTUPOBAHUM CXEM TOpOJICKOM AMCTPUOYIIMH C MPHUBJICYEHHEM KOHCOJUIAIIMOHHBIX IIEHTPOB
pa3IMYHBIX YPOBHEM.

KutoueBble cjioBa: ropojckas AUCTPUOYIMS, KOHCONMUIAIUS TPY30B, TOPOJCKOM LIEHTP
KOHCOJIMJAIMHY, JIByXypPOBHEBAs KOHCOJUAALUS, YYACTHUKUA TOPOJCKOM AUCTPUOYLHH, MPSMBIE U
oOpaTHBIE TIOTOKH.



