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FEATURES OF CUSTOMS SERVICE OF FOREIGN TRADE
CARGO FLOWS ON MOTOR TRANSPORT

The article analyzes in detail the features of customs and logistics services for import, export and transit
cargo flows. The methodology is substantiated and the prospects for the formation of the infrastructure of
transport networks are determined on the example of the functioning of international transport systems.
Features of performance of technological and production processes on motor transport for existing and
innovative technologies are considered. The peculiarities of logistics-oriented operations are analyzed, the
tasks on resource provision of customs-logistics terminals in the existing production structures are systematized.

1t is noted that the peculiarities of customs services for foreign trade and transit goods flows by road
should take into account the specifics of the implementation of the provisions of the Customs Convention on
the International Carriage of Goods. Therefore, in order to ensure the reliable transportation of consolidated
import and export consignments of goods, it is necessary to adhere to the technology of customs formalities
specified in the legislative documents during customs control. In addition, the peculiarities of the functioning
of customs and logistics systems in road transport should take into account the customs clearance of goods
and commercial vehicles.

Emphasis is placed on the fact that an important indicator of the perfection of the customs and logistics
system is the generalized total costs of servicing foreign trade flows. For import and export cargo flows, this
indicator comprehensively takes into account both the infrastructure and the legal mechanism for customs
formalities to optimize economic performance in customs and logistics systems.

By conducting multivariate calculations using the basic provisions of the theory of queuing in the work
determined the optimal number of vehicles in the customs and logistics system. In the process of conducting
a study of the infrastructural support of foreign trade flows in the system of servicing imported goods, new
results were obtained for the formation of appropriate infrastructure in transport and logistics terminals.

Key words: transport and technological processes, customs and logistics systems, technological
characteristics, transport and logistics terminals, infrastructure.

Formulation of the problem. During the period
of Ukraine's independence, the legislature has sig-
nificantly improved the regulatory and legal doc-
umentation on customs issues, which indicates a
significant attention of the state to these public rela-
tions. To some extent, this situation is explained by
the fact that qualitative changes have taken place
in Ukraine’s international economic relations, the
volume of export-import operations with goods
moving across the customs border of Ukraine has
increased. The growth of the movement of goods

is carried out using different modes of transport
(water, air, rail, road).

The movements of goods across the customs bor-
der of Ukraine by these modes of transport have their
own characteristics that affect the application of the
bodies of revenues and fees of the relevant customs
procedures. State legislation defines an exhaustive
list of relevant operations as a set of customs formal-
ities and the procedure for their implementation, in
accordance with the purpose of movement of goods
in international traffic [1, p. 21]. The term «customs
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formalities» is interpreted as a set of actions to be per-
formed by relevant persons and customs authorities,
as well as an automated system of customs clearance
in order to comply with the legislation of Ukraine on
customs matters.

A systematic approach to the study of the pecu-
liarities of customs services for imported goods in
road transport involves analyzing the specifics of
the implementation of the provisions of the Customs
Convention on International Carriage of Goods using
the Book of International Road Transport. Numerical
characteristics of transport systems largely depend on
the results of customs formalities for foreign trade
flows [2, p. 178]. Thus, the optimization of structural
parameters in transport and technological systems of
international orientation requires scientific analysis
of customs control and customs clearance of com-
mercial vehicles that move goods across the customs
border of Ukraine.

Analysis of recent research and publications.
In the literature the technology and sequence of cus-
toms formalities on motor transport are studied in
detail [3, p. 365]. The content of such procedures in
each case is determined by the purpose of movement
(customs regime), means of service (mode of trans-
port), methods of cargo and characteristics of trans-
port and technological systems (contract of carriage)
[4, p. 82]. However, the conclusion that the internal
structure of customs formalities in relation to motor
vehicles is quite close to the intertwining of stages
and stages, indicates the closeness of the terms «cus-
toms formality» and «customs procedure».

The approved regulations contain fundamental
provisions governing the procedure for customs for-
malities related to customs control and customs clear-
ance of motor vehicles, goods (cargo) moving across
the customs border of Ukraine. The sequence of
actions of authorized officials during customs control
and customs clearance of motor vehicles and goods
is determined by a standard technological scheme, as
the basis of the legal mechanism for customs formal-
ities to ensure international road transport [5, p. 81].

As the complexity of customs and logistics sys-
tems becomes more responsible and the assessment of
the efficiency of their work [6, p. 332]. Indicators of
cost-effectiveness of individual operations for many
structures are insufficient, because, focusing only
on the transportation process, they do not take into
account the impact on the final result of their produc-
tion activities of the existing infrastructure [7, p. 11].

Therefore, the indicators of efficiency of customs
and logistics support of the integrated transport and
technological system should be understood as reason-
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able numerical parameters that assess the degree of'its
adaptability to the tasks set before it [8, p. 48]. Such
efficiency indicators should be generalized charac-
teristics of the infrastructure of transport systems
[9, p. 409].

Presenting main material. Customs formalities
carried out during customs control and customs clear-
ance of goods and commercial vehicles, which move
goods across the customs border of Ukraine, have a
unified nature [10, p. 67]. In this case, the subjects
of taxation do not depend on the country of regis-
tration or the owner of the vehicle, the country from
which the vehicle arrived, or the country to which it
goes, except as provided by international treaties of
Ukraine [11, p. 225].

The specificity of international road transport is
the implementation of checkpoints open to road traf-
fic, control of international road transport, namely:

— control of the availability of permits for trans-
portation;

— dimensional and weight control of vehicles;

— control over the observance by carriers of the
rules of transportation of dangerous goods;

— control of payment (accrual) by non-resi-
dent carriers of payments for travel on highways of
Ukraine;

— control of payment of fines by carriers or com-
pliance with instructions of control bodies;

— keeping records of motor vehicles engaged in
international transportation of passengers and goods
by road.

Customs authorities perform customs formalities
in customs control zones established in accordance
with the provisions of the Customs Code. And in
order to speed up the completion of customs formal-
ities when moving commercial vehicles across the
customs border of Ukraine, employees of water, air,
road and rail transport assist customs officials in the
performance of their duties. And the legal mechanism
for international road transport consists of interna-
tional agreements (multilateral, regional, bilateral)
and national legislation [12, p. 198]. Legal relations
with the movement of motor vehicles across the cus-
toms border of Ukraine are regulated not only by
international agreements of Ukraine, but also by state
national legislation (Fig. 1).

Based on the results of the analysis of the imple-
mentation of the provisions of the Customs Convention
on the International Carriage of Goods using the TIR
Carnet, it can be concluded that the customs formal-
ity — border control consists of the following actions:

e submission of documents by the carrier (driver)
at the checkpoint;
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Specifics of the implementation of the provisions of the Customs
Convention on the International Carriage of Goods under Cover of the

| Book of International Road Transport

The procedure for
completing customs
formalities for
customs control

Procedure for
regulating
international road
transport of goods

Customs clearance of
goods and motor
vehicles

Submission of documents
by the carrier at the
checkpoint, registration of]
the arrival of the truck,
decision-making on
admission to the customs
territory of the state

Legal mechanism for
customs formalities to
ensure international
road transport

Preliminary
notification of the
customs about the
intention to import

goods into the customs
territorv of the state

Registration of arrival
of the truck, check of
completeness of
documents, the general
inspection of the
vehicle

Verification and
registration of
documents for

admission of resident
carriers to the TIR
procedure

Completion,
submission,
registration and
verification of the
preliminary customs
declaration

Imposition of means of
ensuring the
identification of goods
in case of transit
movement of goods

Admission of motor
vehicles to the
transport of goods
under customs seals
and seals

Payment of a single fee
for trucks in the event
of their entry into the

customs territory of the

state

Involvement of a
customs official to
exercise state control

Provision of transport
services by the carrier
and presentation of
transport documents

Acceptance of the
customs declaration,
entering data into the
electronic database,

completion of customs
clearance

Fig. 1. Features of customs service of imported cargo flows on motor transport

registration of the arrival of the truck;
checking the completeness of documents;
general inspection of the truck;

e making a decision on admission or refusal of
admission to the customs territory of Ukraine.

The purpose of customs clearance is to ensure
compliance with the procedure established by the leg-
islation of Ukraine for the movement of goods, com-

mercial vehicles across the customs border, as well as
statistical accounting of imports into the customs terri-
tory of the state, export and transit through its territory.

Customs control of goods and vehicles and cus-
toms clearance is carried out in accordance with
standard technological issues in customs matters. In
order to increase the effectiveness of the implemen-
tation of the provisions of the Customs Convention
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on the International Carriage of Goods, the customs
authorities cooperate with participants in foreign eco-
nomic activity.

And in order to speed up the completion of cus-
toms formalities during the transportation of goods in
international traffic, enterprises and economic entities
of various modes of transport assist customs struc-
tures in the performance of their official duties and
create appropriate working conditions for them.

An important indicator of the perfection of the
customs and logistics structure is the total cost of
servicing foreign trade flows. This indicator com-
prehensively takes into account both the conditions
of customs formalities for customs control and the
organization of customs clearance of goods and
motor vehicles, which directly affects the overall
level of costs. The nature of changes in the indicators
of customs and logistics services determines the main
directions in the search for improving the infrastruc-
ture of the transport system.

The presence of a significant number of random
influencing factors on the resulting economic indica-
tors of customs and logistics services provides good
reasons for creating mathematical models using the
basic theoretical principles of queuing systems. At the
same time, when servicing vehicles in the customs
terminal, it is convenient to describe the presenta-
tion of cars for loading by the simplest flow, which
is characterized by stationary and lack of aftereffects.
This technology of transport processes is considered
on the example of the operation of a multi-channel
dynamic system with a finite number of degrees of
freedom. The input flow A of requirements is the
arrival of empty cars for loading at the customs ter-
minal for service mechanisms. The intensity p of the
service flow of requirements by each channel is deter-
mined by the average number of loaded vehicles per
unit time. The process of loading consolidated cargo
in the terminal in the car is performed by service
mechanisms according to the principle of non-prior-
ity service discipline FCFS (First Come First Served):
«first come — first served». In accordance with these
conditions, the car is at the end of the service queue,
if all the mechanisms of the terminal are occupied and
immediately begins to be serviced in the presence of
at least one free channel.

The main task of the study of queuing systems is
to determine the probabilities of states p, that at time
t the system will be in state k. In the steady state to
determine the value of p, there are relations

[(n—k)l+ku]pk =(n—k+1)Ap,_, +(k+1)up,{+1 ,
at 1<k <m; e))
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[(n —k)?x,+mu}pk =(n—k+1)7»pk_l +mup, .,
at m+1<k<n 2)

where n — the total number of cars in the system;

m — number of service mechanisms.

The maximum probabilities of the system in the &
state are determined depending on the probability p,
of the zero situations (no applications)

Pi = Pra (%j(n—k—l)po, where 1<k <m (3)

Dy = Di (Bj(n—k—l)po, where m+1<k<n (4)
m

-1
=z n! B 2 n!
Po {;k!(n—k)!p k%m!(n—m)!m} ®)

Rational management of material resources in
customs and logistics systems is based on the princi-
ple that one of the tasks of the customs cargo terminal
is to minimize production costs by rationally choos-
ing the infrastructure of the facility. From this point
of view, efficiency means the ability of the system to
maintain an equilibrium state, which is to maintain
certain parameters near a constant level.

The optimal way to achieve the minimum cost
under the operational management of two types of
costs x;, X, is determined by the geometric location of
the points for which these costs are constant. The path
of long-term development of the transport system
shows the nature of changes in the cost mechanism.

In the theory of optimal management of material
resources in general, such transport systems are con-
sidered, the behavior of which can be influenced or
controlled by changing the control parameters. The
latter are selected taking into account the restrictions
specific to a certain class of systems. Therefore, the
purpose of creating mathematical models based on
the theory of optimal control is to develop methods
for selecting numerical values of input parameters,
provided that the optimum is achieved by a certain
functional.

The tasks of this direction arise not only in the
study of modern customs and logistics systems, which
contain complex processes of cargo movement, and
therefore not yet developed in detail, but also in the
study of issues related to assessing the end results of
transport systems in the international direction.

In mathematical models, the influence of these
factors is characterized by numerical values of the
time of rotation of the car on the route, the inten-
sity of the requirements and the duration of their
maintenance. In addition, in order to determine the
economic performance of transport systems, the
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developed mathematical models should take into
account the numerical values of the cost of transport
and loading and unloading operations and the costs
associated with unproductive downtime of individ-
ual elements.

With such a question in the objective function of
optimizing the structure of the customs and logistics
system, the number of cars 7 is considered as a con-
trol variable. Its optimal value of n,,, is determined by
minimizing the cost function F(n) per 1 ton of pro-
cessed and transported goods

F(n)= ULl +S, +
Hg K.ug
where P, — hourly productivity of the service post
at the customs terminal, ton/hour;

S, — hourly costs for the operation of the loading
station in the terminal, €/hour;

p — the intensity of service at the customs post cars
with a capacity ¢, cars/hour;

K, — the average number of working service posts;

S,, — cost of transportation of 1 ton of consolidated
consignment of export-import cargoes by distance, €/
ton;

K, — the average number of non-working service
posts waiting for cars;

A, — the average number of cars in the expected
maintenance;

C, C, — downtime costs for service stations and
vehicles, respectively, €/hour.

Using the general solution of the system of equa-
tions (3 — 5) for the process of transport service in
a closed system, the numerical value of K, = A4, is
defined as

(CK,+C,A4,) (6)

m—1 n

m—1 m—1
K, :kak +mzpk :kak +m(1_zpk) (7)
=1 fe=m =1 =0

The number of posts in the terminal that are wait-
ing for cars to be serviced by K,, using mathematical
dependencies (6, 7) is set as

m—1
K, = (m=k)p, 8)
k=0

The average required number of cars that are in
line for service is

4, =Y (k=m)p, ©)
k=m

Expenses related to downtime of S, service sta-
tions and C, cars should be interpreted as fixed costs
in determining the cost of transportation with addi-

tional charges (protection of temporary parking, food
for drivers, cash for business trips, etc.).

That is why the task of analyzing the effectiveness
of the transport and technological system in relation
to the end result is to determine the existing opportu-
nities for this system to achieve the goal in terms of
uncertainty of environmental parameters.

In the study of reliability and cost-effectiveness
of customs and logistics systems in the process of
customs service of foreign trade flows there are con-
ditions characterized by various random factors:
changes in demand for transport services, the possi-
bility of attracting additional vehicles, changing the
numerical value of operating costs. As an example
of optimizing the structure of customs and logistics
systems, the determination of the total costs of servic-
ing the imported cargo flow of packaged goods from
the condition of delivery of wholesale consignments
from the customs transport terminal to consumers is
considered. If loading works are performed at three
(m = 3) posts of service and delivery of these goods
at an average distance of / = 30 km, the optimal value
of vehicles with a capacity of ¢ = 10 tons is n = 26
units (Fig. 2).

The increase in total costs in the absence of a suf-
ficient number of vehicles is explained as an increase
in K, of the average number of non-working service
stations waiting for cars and, accordingly, a decrease
in K, working. And since the product of C,K, is in the
numerator, and the product of K p is in the denom-
inator of the third component of the mathematical
expression (6), the resulting indicator F(n) increases
significantly.

The trend of increasing total costs with an exces-
sive number of vehicles in the customs and logistics
system indicates the emergence of forced downtime
of cars waiting for service. In mathematical expres-
sion (6), the change in F(n) is explained by the effect
of increasing the average number of 4, cars in the
expected maintenance. Moreover, under n > n,,, the
growth rate of the C,4, component is significantly
ahead of the rate of decrease of the C,K, component
in the system.

The randomness of transport technology processes
is especially common in long-term planning and fore-
casting of numerical values of customs and logis-
tics systems, because it is impossible to accurately
determine the optimization costs associated with the
operation of transport systems, standards and trends
for unforeseen reasons. That is why the use of math-
ematical modeling in these cases makes it possible
to respond quickly to changes in influencing factors.

Using the above theoretical prerequisites to opti-
mize the production structure of customs logistics
systems, it became possible to analyze the impact of
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hourly productivity P, service post at the customs
terminal on the resulting indicator F(n) of total
costs (Table 1).

The results of comparing the total costs F(n) for
the three variants of the numerical value of the indica-
tor P, shows that with increasing productivity of ser-
vice stations, the optimal cost value tends to decrease
(from F(n) = 9,68 €/ton for P, = 30 t/hour to F(n)
= 9,408 €/ton for P, = 50 ton/hour). In addition, the
current cost-effectiveness of customs and logistics
services is also significantly improved with increas-
ing productivity of service stations. This situation is

explained by the fact that with increasing P, increases
the numerical value of the optimal number of n,,
vehicles, and accordingly increases the average num-
ber of vehicles per service post.

These circumstances also explain the «sensitivity»
of customs and logistics structures to changes in the
numerical value of cars in the system. For example,
the absence of six cars in the system increases the
total loss F'(n) from 5,1% for P, =30 ton/hour to 1,4%
for P, = 50 ton/hour. The same trend is observed with
an excessive number of cars. Thus, the presence of 12
«additional» vehicles in the system causes an increase
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Fig. 2. Determining the optimal number of vehicles when servicing the imported batch
of packaged construction cargo at the customs terminal

Table 1

Change in the total costs of the customs and logistics system for the service of goods
in the «import» mode, subject to different productivity of service stations

. Hourly productivity of the service post at the customs terminal, ton/hour
Nufnbt;r of V:hldes P, =30 ton/hour P, =40 ton/hour P, =50 ton/hour
i the system F(n), €/ton | AF(n), €/ton | F(n), €/ton | AF(n), €/ton | F(n), €/ton | AF(n), €/ton

N 9,68 - 9,51 - 9,40 -
N, —3 9,74 0,06 9,53 0,02 9,42 0,02
n,,, —6 9,90 0,22 9,59 0,08 9,46 0,06
Ny, —9 10,17 0,49 9,71 0,20 9,53 0,13
Ny, — 12 10,60 0,92 9,89 0,38 9,63 0,23
Ny — 15 11,29 1,61 10,14 0,63 9,77 0,37
N, +3 9,73 0,05 9,54 0,03 9,41 0,01
n,, +6 9,88 0,20 9,63 0,12 9,46 0,06
N, +9 10,16 0,48 9,78 0,27 9,54 0,14
N, + 12 10,57 0,89 10,01 0,50 9,66 0,26
N, + 15 11,14 1,46 10,32 0,81 9,84 0,44
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in F(n) from 9,1% for P, = 30 ton/hour to 2,8% in
the case of P, = 50 ton/hour. In addition, with high
productivity P, of key elements of the customs and
logistics system increases the stability of its work, as
evidenced by the rate of change of total costs AF(n) =
F(n) - F(n,,) in the transport and technological cycle.

Conclusions. In the process of conducting a study
of customs and logistics support of foreign trade flows
in the system of servicing imported goods, new results
were obtained for the formation of appropriate infra-
structure in customs terminals. By creating appropri-
ate mathematical models in the work, the value of the
optimal number of 7,, vehicles is calculated. On the
basis of the main provisions of the theory of queuing
the regularities of determining the resulting indicators
of the functioning of production formations of inter-

national orientation are considered. It is established
that with increasing productivity of service posts, the
optimal values of total customs and logistics costs
decrease. By conducting multivariate calculations,
the regularity of the behavior of customs and logistics
structures to changes in the numerical value of cars in
the system is substantiated.

The study can be useful to improve the efficiency
of customs and logistics services for foreign trade
flows in international production structures. How-
ever, when performing multivariate calculations, in
addition to the impact of resource provision for for-
eign trade, the peculiarities of servicing packaged
goods by road and the performance characteristics of
structural elements of the customs and logistics sys-
tem must be taken into account.
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I'pumyxk O.K., Iletpuk A.B., €pko 51.B. OCOBJINBOCTI MUTHOI'O OBCJIYT'OBYBAHHS
30BHIIIIHBOTOPI'OBEJIBHUX BAHTAXKOIIOTOKIB

HA ABTOMOBIJIBHOMY TPAHCIIOPTI

Y cmammi oemanvro npoananizoéano ocobaUBOCMi MUMHO-L02ICIMUYHO20 00CTY208Y8AHHS IMHIOPIMHUX,

EeKCNOPMHUX Ma MPAHIUMHUX 8aHMAXCOnomokis. OOIPYHMOBAHO MemoO0N02iI0 Ma BUSHAYEHO NePCHeKMUBU
dopmysanns inpacmpyKkmypu mpaHCnopmHux Mepexic Ha NPUKIadi yHKYIOHY8AHHI MPAHCHOPIMHUX CUCTHEM
MIHCHAPOOHO20 chpAMY8aHHsA. Pozensinymo ocobnusocmi 6UKOHAHHA MeEXHOLO02IUHO-8UPOOHUYUX NPOYECi8 Ha
asmMomMoOiIbHOMY MPAHCNOPMI 01 ICHYIOUUX ma IHHOsayilnux mexuonoziu. Ilpoananizosano ocobaueocmi
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npoGedeHHsl T02ICIMUKO-OPIEHMOBAHUX ONEPayil, CUCMEMAMU308ani 3a0a4i w000 pecypcroz2o 3abe3neueHHs.
MUMHO-TOSICTRUYHUX MEPMIHAI 8 ICHYIOUUX GUPOOHUYUX CINPYKIMYPAX.

3asnaueno, wo o0codOUBOCMI MUMHO20 00CHY208VEAHHA 308HIUHLOMOPSOGETLHUX MA MPAHZUMHUX
MOBAPONOMOKIE HA ABMOMOOIILHOMY MPAHCNOPMI NOGUHHI 8PAX08Y8AMU CNeYUDIKy peanizayii noiodxiceHy
Mummnoi koneenyii npo misicHapooHe nepegesennss ganmasicie. Tomy 0ns 3a6e3neuerns HAdiUHO20 nepese3eH s
KOHCOMIO0BAHUX IMNOPMHUX WA eKCNOPIMHUX Napmill moeapie HeoOXiOHO OOMpuMy8amuct GU3HAYEHOT
3aKOHOOABUUMU OOKYMEHMAMU MEXHON02I] 6UKOHAHHS MUMHUX (opmanvHocmell npu 30iliCHeHHi MUMHO20
Konmpomnio. Kpim mozo, ocobausocmi (hynKyionygants Mumno-102iCmudHux cucmem Ha asmomoOinbHOMY
MpAHCNOpMi NOGUHHI 8PAX08YEAMNU NPOGEOCHH MUMHO20 ODOPMIEHHS MOBAPIE | MPAHCHOPMHUX 3Ac00i8
KOMEPYIUHO20 NPUHAYEHHS.

Axyenmosano y6azy Ha momy, Wo BaNCIUBUM NOKASHUKOM OOCKOHANOCHI MUMHO-T02ICMUYHOI cucmemu
€ Y3a2anbHeHi CYMApHI eumpamu Ha 00CTY208Y8AHH 3068HIUHLOMOP20GEILHUX BAHMANCONOMOKIS.
Mna imnopmuux ma excnopmuux 6aHmMaMCONOMOKI8 3A3HAYEHUU NOKA3HUK KOMHIEKCHO 6paxo8ye K
inghpacmpykmypue 3abe3neueHus: Max i NPABOBUL MEXAHI3M GUKOHAHHA MUMHUX QopMmanbHocmell 074
ONMUMI3ayii eKOHOMIYHUX NOKASHUKIE 8 MUMHO-IO0CICMUYHUX CUCTNEMAX.

Llnaxom npogedenns 0azamoapianmuux po3PAXyHKi6 3 GUKOPUCAHHAM OCHOGHUX NOJOICEHD
meopii Maco6o2o0 006CIY208Y8aHHA 8 POOOMI GUIHAYEHA ONMUMALLHA KINLKICb MPAHCHOPMHUX 30C00i8 8
MumHo-rocicmuunin  cucmemi. B npoyeci nposedenus 00CniodxcenHs iHppacmpykmypHozo 3abe3neyeHHs
306HIUHLOMOP2OBETLHUX BAHMAICONOMOKIE 8 CUCTHEMT 00CTY208Y8AHHSL IMNOPIMHUX MOBAPIE OMPUMAHO HOBI
pesyavmamu 0151 popmysanus 6i0n0GioOHOT iHhpacmpyKmypu 8 mpaHCnOPmMHO-102ICIMUYHUX MEPMIHALAX.

Knrwouoei cnoea: mpancnopmuo-mexnonoziuni npoyecu, MUMHO-N02ICIMUYHI cucmemu, MexHON02iUHi
Xapaxmepucmuxu, mpaHcnopmHo-102iCmMuyHi mepminanu, iHppacmpykmyphe 3a0e3nedeHns.
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