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Abstract. The paper presents the main results of the study of the cargo delivery control system in the
Arctic zone. The authors hypothesized the need to generate information about the disadvantages of the
cargo delivery control system in order to select and make effective decisions on changing this system. It is
determined that the current control system has a number of problems that impede the management of
cargo transportation, which require identification and updating of organizational and economic methods
for their elimination due to the special interest in the Arctic at the current stage of its development. The
study utilized the methods of applied sociology — the method of expert assessment with subsequent
processing. A score scale with verbal characteristic was introduced, the use of which by expert
respondents made it possible to quantify the significance of the disadvantages of the cargo delivery control
system in the Arctic zone. The survey was conducted among experts from among forwarding operators
carrying out specialized activities in the region, according to a pre-formed questionnaire. The results of the
study show that the control quality is declining, as well as that the problems of controlling the cargo
delivery to the Arctic zone are now quite relevant. The paper concludes on the need to develop
organizational and economic methods to control the delivery of goods to the Arctic zone. Organizational
and economic methods are proposed, in particular, the formation of a single transport operator of the
Northern Supply Haul and a self-regulatory organization of forwarding operators.

vehicles are significantly inferior to ships, and moreover,
they are much more dependent on weather conditions
[5]. Their operation requires the construction of runways
and other related infrastructure. These circumstances
became the main reasons for the predominance of
maritime transportation in the northern regions, although
aviation transport took its worthy place. This situation is
likely to continue in the foreseeable future [6].

The 21% century set a new trend in the development
of transportation in the Arctic, it was determined by
transporting oil, coal, coke, liquefied gas and other
resources through the northern seas [12]. This required
partial modernization of the existing and the creation of
a new infrastructure complex of ports, attraction of
additional investment in the region.

The issue of managing the supply of territories with
products of various purposes through the delivery of
goods by sea is still relevant. Especially for these
purposes, during the USSR period the Northern Supply
Haul was organized — a centralized control program for
providing remote Arctic territories with a limited
navigation period with the necessary products. Currently,
the Northern Supply Haul in the Russian Federation has
changed due to the implementation of the principle of
decentralization of government bodies by regional
affiliation. This led to many disadvantages in the cargo
delivery control system.

The cargo delivery control system includes, among
other things, state authorities of various levels.
Accordingly, the Northern Supply Haul is financed
through state contracts, and the executors of contractual

1 Introduction

The Arctic is particularly interesting to domestic and
foreign researchers, despite the low level of transport
accessibility of most of its territories. This interest in this
physical and geographical region of the Earth is
explained by its unique natural complex and geopolitical
significance. Numerous expeditions to the vast territories
of the Far North were aimed at studying new territories
[1], flora and fauna [2], indigenous peoples [3] and
available resources [4]. At the current stage of Arctic
development, the emphasis in research is shifted to
technologies for the extraction of various resources and
cargo delivery systems. Due to the geographical features
of the Arctic, maritime transport occupies a leading
place in the cargo delivery system.

Marine transport in the Arctic, in most cases, is
uncontested in the development and supply of its vast
territories. In the process of increasing its presence in the
region, an appropriate port infrastructure was also
created, providing all types of economic activities and
protecting territories and waters. Accordingly, new or
existing settlements were formed around infrastructure
facilities, which provided for the activities of ports,
industrial facilities, meteorological and research stations,
military bases, border outposts and other facilities.

In the 20" century, a serious alternative to water
transport appeared — aviation, however, in terms of its
carrying capacity and, most importantly, autonomy, air
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obligations are forwarding operators who organize the
delivery of goods to their destinations. It is obvious that
the disadvantages of the cargo delivery control system
have a full impact on freight forwarders and make it
difficult or impossible for them to fully fulfill their
contractual obligations.

Thus, a special interest in the Arctic determines the
corresponding requirements for the quality of cargo
delivery control. This fact indicates the relevance of the
study of the control system of cargo delivery to the
Arctic zone.

2 Materials and Methods

To identify the disadvantages of the cargo delivery
control system in the Arctic areas, the authors consider it
necessary to use applied sociology methods [7, 15], in
particular, to conduct an expert survey among
forwarding operators involved in the cargo delivery
process within the Northern Supply Haul. The expert
survey implies the establishment of clear boundaries of
the studied object [8, 13], in connection with which,
based on the described problems of the control system of
cargo delivery in the Arctic zone let us present a further
research program.

In general, the study included the following steps:

1) to determine the purpose (tasks) and content of the
questionnaire;

2) to determine the criteria for selection of
forwarding agents-respondents and their selection;

3) to organize the survey;

4) to choose methods for processing the obtained
information and conduct the processing of the obtained
results of the expert survey.

1. The general purpose of the study is to substantiate
the nature of changes in the cargo delivery control
system in the Arctic zone. The study was based on the
hypothesis that it was necessary to generate information
on the disadvantages of the cargo delivery control
system in order to select and make effective decisions on
changing this system.

Based on the analysis of the existing control system
of cargo delivery to Arctic areas, the following
disadvantages were identified:

— low level of infrastructure complex development,
which includes unsatisfactory state of port facilities,
water area and access roads;

— high degree of detachment from the process of
goods delivery is interpreted as an insufficient level of
involvement of the participants in the process itself;

— disorganization of the subordination structure,
characterizes the degree of heterogeneity of the
controlled system and its functional unsuitability;

— decentralization of the Northern Supply Haul,
indicates an irrational distribution of functions for the
organization of the Northern Supply Haul;

— incomplete requirements for forwarding operators
during the Northern delivery, implies the absence of
unified requirements for suppliers;

— low level of self-regulation of maritime transport
in the Russian Arctic, implies the absence of non-state
regulation of the Northern Supply Haul;

— untimely financing by the customer, which is
interpreted as the satisfaction with the nature of mutual
settlements of business entities with forwarding
operators upon execution;

— low degree of consistency of operations
performed by the participants in the process, implies a
low level of quality of interaction between forwarding
operators during the delivery process.

Expert respondent were asked to assess the presented
disadvantages of the cargo delivery control system
according to an 8-point scale based on their experience
(Table 1).

Table 1. Scale of expert assessments with verbal
characteristics

Score Verbal characteristics

1 Lowest priority

Low priority

Medium low priority

Rather low than high priority

Rather high than low priority

Medium high priority

High priority

XA [N | |W|N

Highest priority

2. The criteria for selecting respondents are their
experience and competence in organizing the
transportation of goods. The experts are the
representatives of top and middle management of
forwarding organizations, which have been directly
involved in the Northern Supply Haul over the past 5
years. Among forwarding organizations, those that have
been delivering goods over the past 10 years and have
port and (or) navigation funds have been selected. It is
worth noting that the limited number of expert
respondents is caused by the narrow focus of the study.

3. The survey is organized using the Internet,
individually, via a dedicated channel in a cross-platform
messenger in order to exclude group effects deforming
the thinking of experts [9, 14].

4. The values of control system disadvantages were
calculated on the basis of the points set by the experts
(Table 1), with subsequent transformation into estimates
by dividing the score by twice the sum of the number of
disadvantages [10]. The average value of expert
assessments of the disadvantages of the cargo delivery
control system was calculated by the formula

Oai
W = (1)

1 n ’
Zoai
i=1

where o0,; — expert assessment of the disadvantages of the
cargo delivery control system in accordance with the
established scale, scores.
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3 Results

The results of the calculations are shown in Table 2.
For the convenience of further analysis, let us present the
average score graphically (Fig. 1).

The similarity of expert opinions was assessed by the
Kedall formula [11]. The similarity coefficient was 0.59
and the critical point Ty, — 0.54. This ratio indicates that

the respondents are competent in these matters and the
results of the expert survey should be considered
adequate.

The coefficient of variation of expert opinions was
43.8% and was calculated as the mean square deviation
divided by the average arithmetic value of the averaged
score values [14]. This also demonstrates the similarity
of opinions of expert respondents.

Table 2. Research results of the cargo control system in the Arctic Zone

System disadvantage

Expert and the corresponding score Average
I no| o vV | vi|ovo | vin| x| X o
L

1. Low level of infrastructure
development

0.111 | 0.028 | 0.083 | 0.083

0.056 | 0.083 | 0.083 | 0.083 | 0.028 | 0.083 0.020

2. High detachment from the
delivery process

0.028 | 0.056 | 0.056 | 0.028

0.028 | 0.028 | 0.056 | 0.056 | 0.056 | 0.056 0.012

3. Disorganization of the
subordination structure

0.083 | 0.111 | 0.111 | 0.056

0.083 | 0.111 | 0.111 | 0.028 | 0.111 | 0.139 0.026

4. Decentralization of the
Northern Supply Haul

0.222 | 0.194 | 0.194 | 0.111

0.222 | 0.222 | 0.222 | 0.194 | 0.139 | 0.222 0.054

5. Incomplete vendor
requirements

0.139 | 0.167 | 0.167 | 0.139

0.111 | 0.167 | 0.194 | 0.111 | 0.222 | 0.028 0.040

6. Low level of maritime self-
regulation in the Russian Arctic

0.167 | 0.139 | 0.139 | 0.222

0.139 | 0.056 | 0.167 | 0.139 | 0.194 | 0.167 0.042

7. Delayed financing by the
customer

0.194 | 0.222 | 0.222 | 0.194

0.167 | 0.194 | 0.139 | 0.222 | 0.167 | 0.194 0.053

8. Low consistency of activities

performed by process 0.056 | 0.083 | 0.028 | 0.167

participants

0.194 | 0.139 | 0.028 | 0.167 | 0.083 | 0.111 0.029

0.060
0.050
0.040
0.030
0.020
0.010
0.000

Average score

5 6 7 8

System disadvantage

Figure 1. Average score of disadvantages of the cargo delivery control system in the Arctic Zone

4 Discussion

According to experts (Table 2 and Fig. 1), the most
significant disadvantages of the cargo delivery control
system were the following: “Decentralization of the
Northern Supply Haul” and “Delayed financing by the
customer” (0.054 and 0.053, respectively). Then, they
are followed by “Low level of maritime self-regulation
in the Russian Arctic” and “Incomplete vendor
requirements” (average score — 0.042 and 0.040,
respectively); “Low consistency of activities per-formed
by process participants” and ‘“Disorganization of the
subordination structure” (average score — 0.029 and
0.026, respectively); “Low level of infrastructure
development” and “High detachment from the delivery

process” (average score — 0.020 and 0.012, respectively).
The resulting hierarchy of disadvantages in the cargo
delivery control system is shown in Table 3.

Disadvantages ranked from 5 to 8 as less significant
are not further considered in the study.

The obtained results make it possible to assume that
such a disadvantage as the decentralization of the
Northern Supply Haul may be eliminated by organizing
a single transport operator. The prerequisites are as
follows:

1) structural changes of the organizational and
economic mechanism of cargo delivery control system to
the Arctic zone towards consolidation;

2) convenience of cargo delivery for freight
forwarding operators, since the volumes of deliveries to
the Arctic Zone are relatively small and it would be more
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rational to deliver combined consignments with their
further distribution to the final destination points;

3) absence of a single budget of the Northern Supply
Haul, which would allow the effective use of funds in
the transportation of goods;

4) inadequate distribution of management functions
according to the stages of the cargo delivery process
within the Northern Supply Haul due to duplication of
functions of some business entities and excessive
conglomeration of control structures.

Table 3. Ranking of disadvantages of the cargo delivery control system in the Arctic Zone

5 Conclusion

Thus, the results of the study of the control system of
cargo delivery to the regions of the Arctic Zone became
the basis of the following provisions.

1. Currently, the problems of controlling the cargo
delivery to the Arctic zone are key.

2. When organizing the delivery of goods to the
Arctic Zone, the degree of -centralization of
transportation is important.

3. It is necessary to develop organizational and
economic methods for managing the delivery of goods,
in particular, to update the method consisting in the
formation of a single transport operator of the Northern
Supply Haul and the self-regulatory organization of
forwarding operators. The inclusion of such elements as
the unified transport operator of the Northern Supply
Haul and the self-regulatory organization of forwarding
operators in the mechanism for managing the delivery of
goods to the Arctic zone will ensure the following:

— increase the budget effectiveness of the Northern
Supply Haul;

— establish a unified criteria base for the selection
of forwarding agents;

— establish the concept of the Northern Supply
Haul,

— ensure polynomial delivery terms;

— 1improve the concurrency of transport participants;

— reduce management decision-making terms;

— increase the investment attractiveness of the water
transport sub-sector in the Arctic Zone of the Russian
Federation.

4. The results of the study may be used to design and
adjust the program of initiated changes in the control
system of cargo delivery to the Arctic Zone.
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