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ASSESSMENT OF THE COMPETITIVENESS OF
THE MARITIME TRANSPORT INFRASTRUCTURE
OF UKRAINE AND EUROPEAN COUNTRIES

ABSTRACT

The article provides an assessment of the competitiveness of the maritime transport
infrastructure of Ukraine and European countries. Methods for assessing competitive-
ness are considered and identified as the most relevant method for assessing the com-
petitiveness of the maritime transport infrastructure of Ukraine and European countries.
The main indicators of the competitiveness of the maritime transport infrastructure have
been determined for the main factors of ensuring the competitiveness of the maritime
transport infrastructure. Highlighted a group of European countries, such as the Neth-
erlands, Germany, Spain, Great Britain, France, Belgium, as they are leaders in the field
of maritime transport infrastructure. Several stages were implemented to calculate the
integral indicator of the maritime transport infrastructure’s competitiveness. At the first
stage, the indicators were standardized, at the second, the weight coefficient of the
selected indicators was calculated, at the third stage, the total rank of indicators was
calculated, at the fourth stage, the weighting coefficient was calculated for each group
of indicators, and at the fifth stage, the integral indicator of the competitiveness of the
maritime transport infrastructure was determined. It was determined that the leaders
in assessing the integral indicator of the competitiveness of the maritime transport in-
frastructure are Great Britain (8.13), Germany (7.78), and Belgium (7.07).Ukraine has
the lowest rate (4.7).Also, it was found that the most influential are external factors,
such as economic, legal, political, social, technological, environmental, integration, in-
stitutional (Ukraine — 2.65; Netherlands — 2.87; Germany — 2.07; Spain — 2,19; Great
Britain — 1.87; France — 2.16; Belgium — 3.22).The main directions of increasing the
competitiveness of the Ukrainian maritime transport infrastructure are proposed, taking
into account the experience of the leading countries.

Keywords: maritime transport infrastructure, European integration, competitiveness,
infrastructure, competitiveness assessment
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INTRODUCTION

The maritime transport infrastructure is widely used for domestic and international
transport. It plays an important role in forming the country’s economic ties, especially
with foreign countries, and is characterized by high efficiency compared to other types
of transport infrastructure. Maritime transport has more advantages than disad-
vantages, such as lower transportation costs, high carrying capacity, virtually no re-
strictions on the size of cargo and the throughput of sea transport, unified transportation
standards, a single legal framework, so we can talk about the importance of sea
transport not only with from the point of view of cargo transportation, as well as the
movement of passengers.

LITERATURE REVIEW

At the present stage, the issues of increasing the competitiveness of the maritime
transport infrastructure in the scientific and foreign literature are highlighted from dif-
ferent points of view by many authors. So, N. V. Dubovyk investigated approaches to
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assessing competitiveness and substantiating the possibility of their application in assessing the competitiveness of enter-
prises of service activities in sea transport [1], A. V. Berezhnoj formalized the organizational-economic mechanism of the
competitiveness of the seaport of the region, the necessity of assessing the competitiveness of the port of the region was
considered and a function of a freight transshipment complex and the supply chain was offered [2], K. Novikova proposed
an economic mechanism of ensuring the competitiveness of the seaport which is a set of actions aimed at achieving the
primary goals by creating favorable conditions for rational and efficient use of available resources [3]. P. Peng, Y. Yu, L.
Feng, C. Shifen, M. Naixia, Y. Ren designed a comprehensive evaluation CCPE model measuring port competitiveness by
18 factors related to conditions, capacity, potential, and efficiency using big data related to the geographical environment,
cargo vessels trajectories, port infrastructure, and regional socioeconomics and determined that a port’s status in the
global maritime transport network was the most influential of all competitiveness indices [4]. M. R. Pires da Cruz, Joao J.
Ferreira, S. Azevedo researched the key factors of seaport competitiveness from the perspective of Iberian seaports stake-
holders by applying the Analytic Hierarchy Process (AHP) model and found out that seaport users and seaport service
providers differ in their understanding of the key factors of seaport competitiveness [5]. Gabriel Figueredo De Oliveira and
Pierre Cariou investigated issues and examined how the degree of competition measured at different levels (local, regional
and global level) impacts the efficiency score of a given container port by implementing a truncated regression with a
parametric bootstrapping model [6]. Jesse M. Lane, Michael Pretes point out that access to maritime shipping and global
participation in maritime trade is key to attracting global capital and an Index of Maritime Dependency was created and
mapped to display the geographical distribution of maritime dependency [7]. Sedat Bastug, Hercules Haralambides, Soner
Esmer, Enes Eminoglu concluded that the factors port operators consider important for the competitiveness of their port
are not necessarily of equal importance for shipping companies when selecting a port. Thus, for port operators, the most
important criterion for competitiveness is port location, followed by service level, port tariffs, and port facilities and In
contrast, the most important criterion for carriers is (port) operational efficiency [8].

The purpose of the article is to assess the competitiveness of the maritime transport infrastructure of Ukraine and European
countries.

RESULTS

An important stage in the development of strategic directions to improve the competitive position of the maritime transport
infrastructure is the assessment of competitiveness, this assessment will maximize the improvement of activities and reveal
the hidden potential of the maritime transport infrastructure for its successful functioning in the transport services market.

When assessing the competitiveness of the maritime transport infrastructure (MTI), several methods should be applied,
which should ensure the maximum correspondence of the results obtained to the real state of the distribution of compet-
itive forces and make it possible to determine the competitiveness of the industry taking into account a sufficient number
of factors.

Each separate method for assessing competitiveness has advantages and disadvantages and a specific set of factors and
variables. More often, scientists use such assessment methods as a matrix, the method of expert assessments, and an
integrated approach. The whole set of methods for assessing the management of MTI competitiveness can be divided into
qualitative, quantitative, special, and complex.

Qualitative assessment methods have a low degree of mathematical formalization, which is characterized by implementa-
tion complexity and discrete assessment. They do not allow the assessment of competitiveness in the process of analyzing
and formulating priority areas to strengthen competitive positions in the market [9].

Quantitative methods allow us to assess the real capabilities of an enterprise in the competition for strategic areas of
management and make balanced strategic management decisions [10, p. 18].

Special methods make it possible to assess the competitiveness of an object in certain aspects of its activity: production,
innovation, marketing, financial, etc. Comprehensive methods are based on an integrated approach to assessing compet-
itiveness [11, c. 57].

It has been established that the most relevant methods for assessing competitiveness are methods based on an integrated
approach since they are aimed at analyzing the full range of functioning parameters. Also, some researchers [12, p. 65;
13, p. 227; 14, p. 602] note that comprehensive methods for assessing competitiveness are aimed at analyzing a large
range of the most important parameters of an enterprise. The priority of such methods is to obtain reliable and more
accurate information about the competitiveness of the subject and its advantages.
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The feasibility of using an integrated method for assessing the competitiveness of maritime transport infrastructure is
because maritime transport infrastructure is a complex system, the development of which depends on the nature and
intensity of various economic processes, the influence of many factors. For an adequate assessment of the competitiveness
of the maritime transport infrastructure, it is necessary to use a full set of indicators that can characterize the degree of
competitiveness of the maritime transport infrastructure and take into account all the most important aspects of its activ-
ities. In this regard, it should be noted that to assess the competitiveness of the maritime transport infrastructure, we
have formed an integral indicator, which is the result of the aggregation of the parameters of the maritime transport
infrastructure.

In previous scientific articles [15; 16] it was found that the main factors for ensuring the competitiveness of the maritime
transport infrastructure are: external and internal, basic and derivative, general and special. In our study, the listed factors
were included in the calculation of the integrated indicator, which can be quantified. External factors are more fully char-
acterized by the complex indicator «Global Competitiveness Index» since it includes such indices as [17]:

1. Macroeconomic stability, market size, product market, financial system, and business dynamism, characterizing
economic factors.

2.  Public-sector performance and future orientation of government — political factors.

3. Checks and balances (budget transparency, judicial independence, efficiency of legal framework), corporate
governance, transparency, and property rights — legal factors.

4,  Social capital, security, health, workforce, labor marketra utility infrastructure — social factors.

5. Innovation capability and introduction of information and communication technologies — technological and
information providing (general factors).

6. Environmental determinant more fully outlines «Environmental Performance Index», which outlines the state of the
environment and the viability of ecosystems.

The next group of factors is basic:

1. Natural and climatic conditions — it is necessary to use the «length of the coastline» indicator, which is an important
component of the development of shipping and maritime transport infrastructure in general.

2. Socio-demographic — indicator «number of employed», demonstrating the potential for employment in the maritime
transport infrastructure.

Regarding the derivative factors, we note that to assess the competitiveness of the maritime transport infrastructure, it is
necessary to choose:

1. Indicator «R&D expenditures in GDP», characterizing the «research and structural achievements» in the country.

2. Indicator «number of enterprises of service activities incidental to water transportation» — competitive conditions for
economic activity and the provision of maritime transport services (competitive conditions for the provision of
Maritime Transport Services — MTS).

The next are internal factors since they directly characterize the maritime transport infrastructure of the state:
1.  Labor factors (internal) — «internal», «average number of employees» in the field of maritime transport infrastructure.

2. Technical and technological — indicators «number of ships», «<DWT» (deadweight tons in thousands), showing the
full carrying capacity of the country’s merchant fleet.

3. Service and production — indicators «processed cargo» and «transported passengers» maritime transport
infrastructure.

To assess the competitiveness of the maritime transport infrastructure using a complex indicator, the following group of
countries was selected: the Netherlands, Germany, Spain, Great Britain, France, Belgium and compare them with Ukraine,
since the presented group of countries are the leaders of the maritime transport infrastructure in Europe ( 7able I).
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Table 1. Indicators of competitiveness of maritime transport infrastructure for 2015-2019
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Table 1. (continued)
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compiled by the author on the basis [17;
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Since the proposed indicators are presented in absolute terms and have different units of measurement, the next step in
the assessment is the standardization procedure. This is necessary for the adequate application of mathematical methods
and to establish a correspondence between quantitative values.

Based on the initial data in Table 1, the indicators were normalized by year and the standardized coefficients were calcu-
lated. So, the index of criteria is defined as standardized by the maximum value of the index of the indicator calculated by
the formula [18, c. 146]:

Since the proposed indicators are presented in absolute terms and have different units of measurement, the next step in
the assessment is the standardization procedure. This is necessary for the adequate application of mathematical methods
and to establish a correspondence between quantitative values.

Based on the initial data in Table 1, the indicators were normalized by year and the standardized coefficients were calcu-
lated. So, the index of criteria is defined as standardized by the maximum value of the index of the indicator calculated by
the formula [18, c. 146]:

1{=§%, (1)

where Il.j - index of the fth indicator of the Fth year; p; — index of the indicator of the fth indicator +th year; p™®* —the
maximum value of the index of the indicator of the fth indicator /th year.

The next stage of the assessment is the calculation of the coefficients of the significance of the selected indicators. For
this, the total rank of the fth indicator of the /th years was calculated using the formula:

s=3m 1, )

where j;— separate indicator for each factor; m— year.

After calculating the total rank, the total rank of the fth indicators was calculated to determine the coefficient of the
significance of the factors according to formula 3 and the calculation results are presented in 7able 2.
Si

f = 3)

= = ,
Zi=15i

where k— factor weight of indicators, S;—total rank of the ~th indicator, 7 — number of indicators.

The weighting factor for each group of indicators has been determined, which affects the competitiveness of the maritime
transport infrastructure (formula 4), and the calculation results are presented in 7able 3.

K=S5 "k €))

where K'— weight coefficient; S~ total rank of the ~th indicator; &— factor weight.

At the last stage, based on preliminary calculations, an integral indicator of the competitiveness of the maritime transport
infrastructure was introduced, which is the sum of the weight coefficients for each group of indicators:

Aler = ?:1(51' k), 5)

where Al.; — integral indicator of competitiveness MTI, S;—total rank of the /th indicator, &;—factor weight, 7 — number
of indicators.
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Table 2. Standardized indicators of the competitiveness of the maritime transport infrastructure of Ukraine and European countries for 2015-2019
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(continued on next page)

322

DOI: 10.55643/fcaptp.2.43.2022.3641


https://www.fta.org.ua/

fA

FINANCIAL AND CREDIT ACTIVITY

: PROBLEMS OF THEORY AND PRACTICE

Vol 1. Num. 22
Table 2. (continued)
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The calculation of the integral indicator provides information on the level of competitiveness of the maritime transport
infrastructure of Ukraine and European countries, taking into account all influencing indicators. The main advantages of
the integral indicator are that it synthesizes the influence of the indicators included in the analysis; reduces the problem
of assessing the competitiveness of maritime transport infrastructure to a single quantitative value, which greatly simplifies
the economic interpretation of the results.

Based on the results of the calculations, it can be concluded that when assessing the integral indicator of the competitive-
ness of the maritime transport infrastructure for Ukraine, the Netherlands, Germany, Spain, Great Britain, and Belgium,
external factors are the most influential. Labor factors have a greater impact in countries such as the Netherlands, Ger-
many, and Belgium. In Italy, the next most influential factors are production factors (K=1.84), in the United Kingdom —
technical (K = 1.9), in France — derivatives (K = 1.33), in Belgium — labor (K = 3.38) (7able 3).

Table 3. Assessment of the integral indicator of the competitiveness of the maritime transport infrastructure for the
period 2015-2019

Factors External Basic Derivative Technical Labor Production
Indicator B a Z = S 5 Assessment
s} = 3 3 2 § g £ § § g & | of the integral indi-
o w = 8 2 g Z a 5 £y g 5 cator Al¢p
. 3 = = 3 & &
Country
Ukraine
- . 2.65 1.3 0.53 0.11 0.03 0.07 4.7
Weight coeffcient
Netherlands
Weight coeffi- 2.87 0.07 0.08 0.76 2.18 0.88 6.77
cient
Germany
Weight coeffi- 2.07 1.24 1.41 0.27 1.71 1.15 7.78
cient
Spain
Weight coeffi- 2.19 1.52 0.35 0.08 1.01 1.84 6.94
cient
United Kingdom
Weight coeffi- 1.87 1.07 0.92 1.9 1.05 1.4 8.13
cient
France
Weight coeffi- 2.16 1.2 1.33 0.18 0.97 1.09 6.88
cient
Belgium
Weight coeffi- 3.22 0.02 0.06 0.11 3.38 0.23 7.07
cient

The leaders in assessing the integral indicator of the influence of factors on the competitiveness of the maritime transport
infrastructure are Great Britain (8.13), Germany (7.78), and Belgium (7.07) (Figure 1).

As for Ukraine, the external factors influencing the competitiveness of the maritime transport infrastructure are the basic
factors (K= 1.3). Since Ukraine possesses relatively large socio-demographic and natural-climatic resources, our state, to
develop competitively, needs to focus on improving internal factors, because they are of low importance for ensuring the
competitiveness of the maritime transport infrastructure, so the weight coefficient of technical factors is 0.11. labor — 0.03
and production — 0.07.

Considering the integral indicator of the Ukrainian competitiveness of MIT about European countries, it should be noted
that Ukraine needs to implement the experience of the leading countries to increase the competitiveness of the maritime
transport infrastructure.

One of the key elements of ensuring the competitiveness of MIT is the formation of clusters. Thus, the European experience
in the formation of clusters demonstrates that the implementation of their development takes various forms and provides
several measures of state support. To implement the cluster strategy in the Ukrainian economy, one should use the
experience of Germany, since the peculiarities of the formation of clusters in these countries are flexible and equal coop-
eration of small, medium, and large enterprises, while state support should be a key factor.
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Figure 1. Representation of the integral indicator of MTI competitiveness for 2015-2019

The next key element of ensuring the competitiveness of the maritime transport infrastructure is the use of logistics
technology «dry port». In European countries, this logistics technology is quite common, in particular, in Belgium, France,
the Netherlands, Spain, etc. There are now about 250 «dry ports» in Europe [26, p. 51].

To ensure the competitiveness of the maritime transport infrastructure, it is necessary to implement a modern model of
managing the seaports of Ukraine, taking into account the European experience. The experience of reforming the maritime
transport infrastructure and state regulation of creating favorable conditions for the development of port infrastructure in
the ports of Hamburg (Germany), Rotterdam (Netherlands), Antwerp (Belgium), Le Havre (France) deserves to be bor-
rowed, in particular, to create favorable conditions for the development of port infrastructure, the respective states use
such a tool as the «port-landlord» model of land concessions when the port administration acts as a landlord, who has at
his disposal land within the water areas of the ports [27].

The next element of ensuring the competitiveness of the maritime transport infrastructure is the introduction of innovative
logistics systems and an increase in the general level of informatization of port activities. So, in the countries of Europe,
the «Single Window» form is being implemented, functioning in the seaports of Hamburg (Germany), Rotterdam (Nether-
lands), Felixstowe (Great Britain), Le Havre and Marseille (France), Antwerp (Belgium), Barcelona and Bilbao (Spain) and
the like. On their basis, the International Port Community Systems Association (IPCSA) was created, the purpose of which
is to simplify and harmonize administrative procedures applicable to maritime transport, through the electronic transmis-
sion of information and streamlining reporting procedures [28].

CONCLUSION

Thus, the results of assessing the competitiveness of the maritime transport infrastructure of Ukraine and European coun-
tries made it possible to determine that Ukraine is in a low position. Therefore, Ukraine needs to focus on labor, technical,
and production factors to ensure the competitiveness of the maritime transport infrastructure, since they are of the least
importance. However, the maritime transport infrastructure of Ukraine has a fairly large indicator of the weight of basic
and external factors about European countries. In this regard, the maritime transport infrastructure of Ukraine has great
potential, which should be used in full. Assessment of the competitiveness of the maritime transport infrastructure of
Ukraine will allow determining not only the directions for the development of maritime infrastructure but also to develop
specific strategic measures to increase the competitiveness of the maritime infrastructure of Ukraine in the context of
European integration.
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Crenarerko B. O., /loxmaH H. B.

OLIIHKA KOHKYPEHTOCIMPOMO)XHOCTI MOPCbKOi TPAHCNOPTHOI IH®OPACTPYKTYPU
YKPAIHM I KPAIH EBPOMMU

3MilICHEHO OLiHKY KOHKYPEHTOCMPOMOXHOCTI MOPCBKOI TPAHCMOPTHOI iHpacTpyKTypu YKpaiHu Ta €BpONencbKuX KpaiH.
PO3rnsiHyTo MeToAN OLHIOBAHHS KOHKYPEHTOCTPOMOXHOCTI Ta BMU3HAYEHO HaWbiNbll PeNieBAHTHUA METOA OLiHIOBAHHS
KOHKYPEHTOCNPOMOXHOCTI MOPCbKOI TPAHCNOPTHOI IHPPACTPYKTYpy YKpaiHu i kpaiH €Bponu. Bu3HauyeHO OCHOBHI nokas-
HMKN KOHKYPEHTOCMPOMOXHOCTI MOPCLKOI TPAHCMOPTHOI iHPacTpyKTypu 3a OCHOBHUMU pakTopamMmn 3abe3neveHHst KOH-
KYPEHTOCNPOMOXXHOCTi MOPCBKOi TPAHCMOPTHOT iHpaCcTpyKTypu. BuaineHo rpyny eBponenicbkux Kpaid, Takvx sik Higepna-
Hav, HimeuunHa, IcnaHia, BenmkobputaHis, ®paHuis, benbris, ockinbkn BoHM € nigepamm y cdhepi MOPCbKOI TPaHCMOPTHOI
iHpacTpykTypu. Ons obuncneHHs iHTerpanbHOro MOKa3HMKa KOHKYPEHTOCNPOMOXHOCTI MOPCbKOI TPaHCNOPTHOI iHdpa-
CTpyKTypy 6yno peanisoBaHO Kinbka eTaniB. Ha nepioMy eTani 34iliCHEHO CTaHAApPTM3aLito MOKA3HWKIB, Ha ApyroMy —
po3paxoBaHO koediLieHT BaroMocTi 06paHKX MOKasHMUKIB, Ha TPETbOMY — PO3Pax0BaHO CyMapHUIA paHr MOKa3HWKIB, Ha
YeTBEPTOMY E€Tari pO3pax0BaHO BaroBMi KOEMILIEHT 338 KOXHOK PYro MOKa3HMUKIB i Ha N'ATOMY — BU3HAYEHO iHTerpa-
NbHUIA NOKa3HUK KOHKYPEHTOCMPOMOXHOCTI MOPCHKOI TPaHCMOPTHOT iHdpacTpykTypu. BusHaueHo, Lo nigepamu 3 ouiHku
iHTerpanbHOro NokasHMKa KOHKYPEHTOCMPOMOXHOCTI MOPCbKOI TPaHCMNOPTHOI iHpacTpykTypu € BenvkobputaHis (8,13),
HimeuuunHa (7,78) i Benbrisi (7,07). YkpaiHa Ma€ HaliHWX4YMIA NoKasHKK (4,7). TakoX yCTaHOBMEHO, LU0 HaMbinbLL BMIMBO-
BUMW € 30BHIlLHI (hakTOpM, Taki Ik eKOHOMiYHi, NMpaBoOBi, MOMITUYHI, couianbHi, TEXHONOrYHI, eKOMOoriyHi, iHTerpauiiiHi,
iHCTUTYLINHI (YkpaiHa — 2,65; Higepnanam — 2,87; HimeuumnHa — 2,07; IcnaHis — 2 19; BenukobpuTtaHis — 1,87; ®paHuis —
2,16; benbria — 3, 22). 3anponoHOBaHO OCHOBHI HAMPSMM NiABULLEHHS KOHKYPEHTOCNPOMOXHOCTI MOPCBKOI TPAaHCMOPTHOI
iHbpacTpyKkTypu YkpaiHu 3 ornsigy Ha 4OCBiA KpaiH-nigepis.

KnouoBi cnoBa: Mopcbka TpaHCMopTHa iHppacTpyKTypa, €BPOIHTErpaLlisi, KOHKYPEHTOCNPOMOXHICTb, iHPacTpyKTypa,
OLjiHKa@ KOHKYPEHTOCMPOMOXHOCTI
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