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Анотація. У статті розглянуті питання формування умов забезпечення 

конкурентоспроможного судноплавства для вітчизняних підприємств. Визначено 
тренди, які сьогодні корегують діяльність компаній морського транспорту, 
чинять вплив на їх конкурентний стан. Дослідження виконано на підставі аналізу 
багатьох статистичних, законодавчих документів, напрацювань фахівців та 
науковців транспортної сфери. Проаналізовано, обґрунтовано та запропоновано 
перелік визначальних чинників, які доцільно враховувати при розвʼязанні проблем у 
забезпеченні екологічного вантажного судноплавства. Досліджено основні 
проблеми, загострення яких стимулюють процеси інтенсифікації торговельного 
судноплавства. Задля розвʼязання мети, запропоновано методику, алгоритм 
реалізації якої складає теоретично-прикладний базис дослідження умов 
підвищення конкурентоспроможності судноплавної компанії. Підкреслено, що 
алгоритм включає розробку системи методів дослідження на основі системного 
аналізу із основними підсистемами на всіх рівнях вивчення (економічному, 
екологічному, соціальному, територіальному тощо), з оцінкою параметрів 
природоохоронних заходів, їх витратності та ефективності роботи суден 
вантажного флоту. Надано перелік особливостей цього підходу, які важливо 
враховувати при його реалізації.  

На підставі проведеного дослідження, аналізу досягнень вітчизняних та 
закордонних науковців, визначення і врахування глобальних трендів, у роботі 
встановлено основі чинники, що сприяють ефективній екологізації морської 
транспортної галузі – вартість інновативних видів палива, їх наявність та 
доступність, технічна можливість реалізації інноваційних рішень, ступінь 
розвитку технологій, які мають бути застосовані для отримання бажаного 
ефекту, наявність обладнання, яке відповідає вимогам екоорієнтації судноплавної 
діяльності, технічна можливість його використання, конструктивна 
відповідність суден та двигунів, кваліфікація екіпажу.  

Ключові слова: конкурентоспроможність, морський транспорт, вантажне 
судноплавство, природоохоронні заходи, декарбонізація, морський флот. 
_________________ 
© Семенов О.С., 2024 
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Abstract. The article discusses the creation of conditions for ensuring competitive 

shipping for enterprises and companies. The trends considered, which today correct the 
activities of maritime transport companies, affect their competitive status. The study was 
carried out on the basis of analysis of many statistical, legislative documents, 
developments of specialists and scientists of the transport sphere. The article analyzes 
substantiates and proposes a list of determining factors that should be taken into account 
in order to solve problems in ensuring «green» shipping. The main problems, exacer-
bations of which stimulate the processes of intensification of commercial shipping, are 
investigated. In order to solve the goal established in the article, the paper proposes a 
methodology, the algorithm for the implementation of which should be a theoretical and 
applied basis for studying the conditions for increasing the competitiveness of a shipping 
company. It is emphasized that the algorithm includes the development of system of 
research methods based on system analysis with the main subsystems at all levels of study 
(economic, environmental, social, territorial, etc.), with the assessment of the parameters 
of environmental measures, their cost and efficiency of the cargo fleet vessels. A list of 
features of this approach is provided, which are important to take into account when 
implementing it. Based on the study, analysis of the achievements of domestic and foreign 
scientists, identification and consideration of global trends, the paper identifies the main 
factors contributing to the effective greening of the maritime transport industry ‒ the cost 
of innovative fuels, their availability and accessibility, technical feasibility of 
implementing innovative solutions that should be applied to obtain the effect, availability 
of equipment that meets the requirements of shipping eco-orientation, technical feasibility 
of its use, structural compliance of ships, crew qualification.  

Keywords: competitiveness, maritime transport, cargo shipping, environmental 
measures, decarbonization, marine fleet. 

 
Problem statement. Building a 

competitive economy of the country is a 
multi-criteria task with the influence of 
many factors, both internal and external, 
the dependence of the efficiency of 

functioning in the market on the inde-
pendence of economic entities. Histori-
cally, maritime transport enterprises 
were state-owned, represented natural 
monopolies with a rigid vertical of 
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power and the presence of a directive 
solution to the operational and strategic 
tasks of their activities, the implemen-
tation of financial, economic, innovative 
and investment policies, розвʼязання 
issues of tariff and fee formation, etc. 
However, the openness of Ukraine to the 
international space leads to increased 
competition in the markets of transport 
services, especially maritime transport 
services, which makes it impossible to 
prescriptively regulate its activities and 
development under the conditions of 
functioning in these markets and obtai-
ning a positive result in the long term. 

Today, the conditions for the con-
tinuation of hostilities on the territory of 
Ukraine, double functions are imposed 
on sea transport – commercial service 
with satisfaction of all the requirements 
of the international community to 
comply with the environmental condi-
tions of the processes of transportation 
of goods by sea transport and national 
defense, which in themselves are contra-
dictory to each other and to the institu-
tions they serve. 

Successful commercial operation 
of the merchant fleet requires economy 
and reliability, while military tasks 
require non-economic speed, overco-
ming additional obstacles and perfor-
ming other operations that contribute to 
a decrease in profitability. 

Review of the resent research 
and publications.  

Issues of strengthening competiti-
veness, including maritime transport, 
constituted the range of interests of 
many scientists both domestic and 
foreign scientific schools. Notable 
Azoev G., Knight F., Porter M., Robin-
son J., Afanasieva О. К. 1, Burkyn-
skyi B.V. 2, 7, Vlasenko О.S. 3, 
Vorku-nova О.V. 3, Grebennik N.G. 
3, Grishchenko I.V. 5-7, Gri-

shchenko V.F. 5-7, Demianchuk М.А. 
6, 20, Dubovik N.V. 3, 4, Ilchenko 
S.V. 5-7, 10, Karpenko О.O. 7, Kens 
А. 7, 10, Kerrato D., Kolosok V. 20, 
Kotenko S.V. 7, 11, Matvienko М.V. 
3, Navrozova Yu.О. 3, Yarovaia 
N.V. 3, Bullok S., Hoolohan C., Larkin 
A. 13, Zhykhareva V.V. 3, Huang 
Yang, Xiaoxue Zhao 8, Guangsheng 
Zhang, Junqian Xu, Zhaomin Zhang, 
Weijie Chen 12, Venus Lun Y. H., 
Kee-hung Lai, Edwin Cheng T. C., 
Dong Yang 14 and others.  

The results of the research of the 
above-mentioned scientists constitute a 
significant scientific and applied value 
each in their field of application, but the 
rapid nature of the development of the 
geopolitical situation, fluctuations in 
world markets for goods, services, 
finance, unpredictable military events in 
Ukraine, trade and financial restrictions 
exacerbate the need for scientifically 
sound recommendations on the preven-
tion of negative events and their conse-
quences in maritime cargo shipping as 
the most determining sector of interna-
tional trade. 

Objectives of research. The arti-
cle is aimed at forming to ensure ecolo-
gical shipping, which should become 
one of the determining factors in increa-
sing the competitiveness of the national 
shipping market. 

The main material of research. 
Analysis of the international maritime 
trade sector has led to the conclusion 
that strict measures to meet environ-
mental requirements caused by the 
critical environmental situation in the 
world have been strengthened. An 
important place in the world policy 
agenda is occupied by the issues of 
overcoming or reducing various sources 
of environmental quality degradation, 
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which has a direct impact on the effi-
ciency and profitability of maritime 
navigation. According to 15, a tempe-
rature increase of 2,2 °C by 2050 could 
lead to a 20 % reduction in world GDP. 
Since shipping has a globalized nature 
that affects the quality of the environ-
ment of all zones of the oceans, on the 
speed of global warming processes, any 
measures introduced by both the 
international community, and regional 
participants should be systematized, 
scientifically grounded, economically 
and socially tested in order to find the 
optimal solution both to achieve the goal 
of reducing the level of climate threat, 
and finding incentives, conditions and 
tools acceptable to shipowners and 
shipping companies regardless of the 
flag of the vessel, country of ownership 
and region of activity. 

In IMO, certain goals defined in 
the initial strategy were achieved, which 
повʼязані, first of all, with:  

- the energy efficiency of the 
vessel;  

- the use of innovative fuels and  
- the development of national 

action plans to combat greenhouse gas 
emissions. 

The increase in vessel size, 
coupled with multiple efficiencies and 
the disposal of less efficient vessels, are 
holding back the growth of carbon dio-
xide emissions despite the increase in 
total fleet tonnage, however, this is not 
enough to significantly reduce the total 
carbon dioxide volumes set by the IMO 
target of at least a 50 % reduction by 
2050. relative to 2008 level To achieve 
this goal, a transition to a radically new 
type of engine and a change in fuel 
technology are necessary. 

The main goal of the shipping 
industry today is to begin the process of 

transformation in order to decarbonize 
its activities, while at the same time 
promoting economic growth. For the 
successful and smooth operation of sea 
freight transport, it is important to take 
into account equally such aspects as 
environmental sustainability, compli-
ance with regulatory requirements and 
economic needs, which requires moder-
nization of fleets, updating obsolete 
ships and the use of low-carbon techno-
logies. 

Since the beginning of 2022, sea 
freight traffic, primarily dry bulk and 
bulk cargo, has been suffering from the 
consequences of the war in Ukraine, 
which has led to changes in the orga-
nization of transportation and an inc-
rease in the range of routes, especially in 
the transportation of oil and grain. Traf-
fic volumes expressed in ton-miles exce-
ed the corresponding figure in tons in 
2022 and 2023 and in forecasts for 2024, 
and show growth trends for these 
periods (fig. 1). 

As of January 2023, the world 
fleet amounted to 105,493 vessels with a 
gross capacity of 100 gross register tons 
or more. In 2022, the total carrying 
capacity increased by 3,2 % and reached 
2,27 billion tons of deadweight (fig. 2.). 
The average age of the vessel is an 
indirect determination of its environ-
mental characteristics. In most cases, 
younger vessels are more environmen-
tally friendly due to the use of technical 
improvements. Reducing the carbon 
footprint of shipping is not only a func-
tion of the age of the fleet (as a process 
of applying technical and technological 
innovations), but also a function of ope-
rational measures, such as optimizing 
speed, switching to innovative fuels.  
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Fig. 1. Growth in maritime traffic in tons  
and ton-miles, 2000-2024 (% change from previous year) 

 
Source: UNCTAD Secretariat 16, based on Clarkson Research's Shipping 

Intelligence Network time series (as of July 2023). 
 
 

 
 

Fig. 2. World Fleet, 1980-2023 (thousand tons of deadweight  
and% change from previous year) 

 
Source: UNCTAD calculations based on company data «Clarkson Research», 

2023 16; Clarksons Research (2023a). 

Тонно-милі 
Тонни 
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Other factors are maintenance 
schemes, fleet renewal trends associated 
with disposal schemes and the intro-
duction/use of financial incentives (or 
refusal of an order to build a ves-
sel).Against the slowdown in global 
trade over the past year, the massive 
disposal of fleets of many countries, the 
decline in financing of innovative ships 
and fuels, the problem of greening ship-
ping activities remains decisive. There-
fore, it is necessary to generate and 
make decisions that are adequate to the 
circumstances, this requires information 
that meets the requirements of comple-
teness, reliability, modernity (relevance) 
and usefulness, is the foundation for 
substantiating decisions in ensuring the 
process of their adoption. 

The main factors that should be 
taken into account to розвʼязання prob-
lems in ensuring ecological cargo ship-
ping: 

- oil spills, which does not happen 
very often, but the consequences are 
very devastating. This applies to both 
emergency situations and systematic 
discharges of water that contains oil 
from fuel and lubrication (since most 
ports do not have the appropriate 
equipment to remove such waste); 

- air pollution with carbon 
dioxide, hydrogen oxide, sulfur dioxide 
from chimneys, which occurs due to oil 
spills; 

- in order for the ship to remain 
balanced, there is a need for ballast 
water and this requirement is directly 
proportional to the size of the ship (with 
the increase in the size of the ship, a 
larger amount of ballast water is needed 
to keep it afloat). Pollution from water 
ballast occurs in the form of discharges 
of biological species of plants, animals, 
bacteria, viruses. An example of ballast 
water pollution is the emission of 

cholera vibrio in Peru, which killed 
10,000 people; 

- discharges of sulfuric water and 
wastewater that enter from toilets, 
showers, galleys, sinks, detergents and 
contain pollutants (metals, oils, deter-
gents, organic compounds, petroleum 
hydrocarbons, caliform bacteria); 

- contamination with chemical 
compounds and radionuclide substances 
from ship activities; 

- accounting for vessel hull lea-
ching processes, in which a chemical 
reaction occurs between the hull paint 
and water during the voyage. The 
release of chemicals into the marine 
environment causes intoxication of the 
environment, since the copper contained 
in the ship's dyes (against the "fouling" 
of the ship's hull) is toxic to most 
biological organisms that stick to this 
hull and leads to the effect of accu-
mulating copper concentrations in the 
marine environment. 

We have established a list of 
problems, the aggravation of which sti-
mulates the processes of intensification 
of merchant shipping, the main of which 
are: 

- emissions of a significant amo-
unt of exhaust gases containing sulfur 
oxides and hydrogen oxides from ship 
power plants; 

- discharges of large volumes of 
garbage, sewage and ballast containing 
foreign organisms that can disrupt the 
ecological balance in closed ecosystems; 

- discharges of oily water from 
machine-boiler rooms and tanker cargo 
tanks; 

- emission of volatile organic 
compounds during transportation of oil 
and oil products; 

- accidental oil spills resulting 
from collision, grounding, destruction of 
tankers due to storm impact, etc. 
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Today, out of every 10 tons of oil 
produced at sea, 7-8 tons are transported 
to cities of use by sea cargo transport 
with the corresponding consequences 
and the need for certain procedures to 
ensure environmental navigation. These 
factors should be taken into account as 
determining, since the requirements for 
the technical, technological, operational 
and other characteristics of a modern 
vessel, as well as the level of competiti-
veness of the shipping company, today 
are largely determined by the company's 
capabilities to minimize these problems. 
The greatest difficulty for shipowners, 
shipping companies is the need for suffi-
ciently significant additional resources 
for this, which significantly increases 
the capital intensity of greening proces-
ses, and also has a delayed economic 
effect on the operation of new types of 
vessels. 

In order to розвʼязання the task, 
the work proposes a methodology, the 
algorithm for the implementation of 
which should be a theoretical and 
applied basis for research – the develop-
ment of the scientific content of the pro-
cesses of greening shipping, their 
economic component, structure and con-
ceptual base, theoretical modeling of the 
state and dynamics of actions in ensu-
ring international requirements of 
ecological cargo shipping, identification 
of problems, their classification, estab-
lishment of actions for their effective 
reduction through the use of innovative 
tools and methods, the effectiveness of 
which is confirmed economically. This 
block includes the development of a 
system of research methods based on 
system analysis with the main subsys-
tems at all levels of study (economic, 
environmental, social, territorial, etc.), 
with an assessment of the parameters of 

environmental measures, their cost and 
efficiency of cargo fleet vessels. 

Features of the approach, which is 
important to consider when implemen-
ting it, are as follows: 

- determination of characteristics 
of the research object in its qualitative 
and quantitative expressions, determina-
tion of its external environment, com-
position and influence of technogenic 
factors, application of economic and 
environmental tools and methods for 
determining the degree of impact of 
measures on the efficiency of the ship 
(shipping company); 

- identification and study of the 
causes that cause negative changes in 
indicators, analysis of fluctuations with 
the identification of factors of internal 
and external influence; 

- use of a system of indicators, 
which in a complex reflect the require-
ments of international organizations and 
national standards; 

- use of a systematic approach to: 
identification and measurement of 
interdependence and interdependence of 
fluctuations of indicators; establishment 
of the degree of fulfillment of internatio-
nal requirements, national regulation, 
analytical justification of their balanced 
implementation; 

- combination of methods of ana-
lysis and synthesis during the study of 
preventive and environmental protection 
measures, justification of actions to 
improve them and forecasting prospects 
for improvement; 

- use for analysis of both ecologi-
cal and economic, political, social, tech-
nical and technological information. 

Increasing pressure from the com-
munity and customers for environmen-
tally responsible operations encourages 
shipping companies to introduce the 
practice of «green» shipping as a means 
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of greening their activities. Many mega-
carriers, such as OOCL, Hapag-Lloyd 
and CMA CGM, use the potential 
benefits of effective environmental pro-
tection management and green practices 
as part of their operational strategy to 
achieve sustainable growth of their 
business. 

Meanwhile, due to stricter regula-
tions that provide for environmental 
responsibility (for example, the Interna-
tional Maritime Organization's Interna-
tional Convention on Limiting Emis-
sions by Ships), shipping firms are 
expected to effectively integrate envi-
ronmental measures into their daily 
work. They find it advantageous to carry 
out active environmental operations, 
such as applying green shipping prac-
tices to cope with institutional pressures 
(e.g. meeting stricter regulatory require-
ments), which will increase in subse-
quent years. 

In order for the decarbonization of 
the shipping industry to take place 
effectively, shipowners and shipping 
companies must take into account cer-
tain restrictive factors. such as the cost 
of innovative fuels, their availability and 
availability, technical feasibility of 
implementing innovative solutions and 
the degree of development of techno-
logies that should be applied to obtain 
the desired effect, the presence of bun-
kering equipment that meets the require-
ments of eco-orientation of shipping 
activities, the technical possibility of its 
use, the design compliance of ships and 
engines, the qualification of the crew. 

In addition to these factors, it is 
important to analyze and assess the addi-
tional costs of innovative equipment, 
innovative fuels, the cost of which 
remains high, which leads to a sharp inc-
rease in flight and operating costs. For 
example, bunkering costs are up to two-

thirds of the total cost, depending on the 
distance of transport, the energy efficie-
ncy of the vessel and its size. 

In general, the process of greening 
sea freight traffic significantly affects 
the volume of trade, the level of econo-
mic activity, the growth of logistics 
costs, which is determined by the need 
to increase investment resources, inc-
rease the carrying capacity, the use of 
«green» technologies and innovative 
fuels, it is possible to slow down the 
operational speed of ships in order to 
reduce greenhouse gas emissions and 
ensure decarbonization of shipping. 

According to UNCTAD estima-
tes, in 2022, when implementing a rea-
listic scenario, logistics costs in sea 
transportation increased by 2,7 %, the 
time the ship was at sea by 2,8 %, and 
the average cost of sea transportation by 
1,5 %. Along with this, there was a sig-
nificant reduction in gross domestic pro-
duct and imports and exports. UNCTAD 
estimates that a 10 %, 30 % and 50 % 
increase in logistics costs in maritime 
transport will lead to a reduction in trade 
volumes by an average of 0,11 %,     
0,32 %, 0,60 % and gross domestic 
product by an average of 0,01 %, 0,04 % 
and 0,08 % respectively. Given the glo-
bal gross domestic product of 104 
trillion US dollars, its reduction by    
0,08 % will be 80 billion US dollars less 
16. 

Building a system for ensuring the 
greening of cargo transportation proces-
ses by sea on a global scale, first of all, 
the fulfillment of the task of decarbo-
nizing shipping ‒ problems that require 
an integrated approach. Today, in the 
world maritime navigation IMO as the 
most important means of navigation and 
decision-making support is used Stra-
tegy «e-Navigation» and electronic car-
tography system 17, 18. Ship and 
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shore facilities and navigation safety 
systems include: electronic mapping 
navigation information systems 
(ECDIS), automated identification sys-
tems (AIS), satellite navigation systems 
GPS/GLONASS/Galileo, integrated 
navigation systems (INS), integrated 
navigation bridge control systems (IBS), 
radar stations (RADAR), automatic 
radar laying facilities (ARPA), means of 
establishing a maritime communication 
system in the global dimension to ensure 
security (GMDSS), flight data registers 
(VDR), long-range identification and 
ship surveillance system (LRIT), ship 
bridge emergency warning systems 
(BNWAS), VTZ traffic control systems 
(VTS), etc. 17, 18. 

The European Maritime Safety 
Agency (EMSA), with the participation 
of regional partners, developed a plat-
form for monitoring navigation in Euro-
pean waters SafeSeaNet, which was 
authorized by the EU Directive 2002/ 
59/EC. For the first time, the SafeSea 
Net system module, STIRES, allowed 
maritime administrations to see all mer-
chant marine vessels (equipped with 
AIS) entering European waters. The sys-
tem is fully interactive, visualized and 
operates in a mode close to real time. 
Vessel position data is based on infor-
mation received from the AIS system. 
At the moment, the issue of creating the 
«Ukrainian National Sea Single Win-
dow» (UNMEV) ‒ the national segment 
of the international information system 
SafeSeaNet (electronic system for moni-
toring ships and exchanging informa-
tion), which will ensure the exchange of 
information in electronic form within the 
European Community and with Ukraine, 
including the розвʼязання of the prob-
lems of ensuring environmental ship-
ping, is becoming a question. Responsi-
bility for the creation of UNMEV is 

assigned to SE «Administration of sea-
ports of Ukraine». 

However, measures to green 
cargo shipping require action from all 
actors in the ecosystem, both shipping 
and the energy sector, including carriers, 
port and terminal operators, manufac-
turers, shippers, investors, suppliers and 
energy producers. The mission of the 
ports should be to provide «green» 
shipping corridors with the offer of low-
carbon fuel and zero-emission fuel, as 
well as to maintain the effectiveness of 
«green» corridors with production acti-
vity on the same principles. 

Such an approach should reduce 
the cost of fuel with zero emissions, 
increase demand and reduce risks, which 
will stimulate the growth of investment 
for stakeholders 19. 

We have established the basis 
factors that contribute to the effective 
greening of the maritime transport 
industry: 

- gradual transition to innovative 
fuels with zero or near zero emissions, 
development and introduction of innova-
tive technologies for its use, methods of 
ship operation; 

- creation of «green» corridors, 
sea nodes of «clean energy» in seaports 
that are navigable and trade-oriented; 

- creation of a national legislative 
and regulatory framework for the decar-
bonization of the shipping industry and 
measures for its rational implementation 
for the future, including regulatory eco-
nomic instruments such as a carbon tax, 
which will increase the competitiveness 
of innovative fuels compared to tradi-
tional sources, which generate pranic 
gases in large volumes, and reduce the 
cost of this transition, will ensure the 
processes of renewal of fleets and will 
be a preventive measure to reduce inno-
vative capacities in shipping; 
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- the formation of a clear, unified 
and predictable environment of condi-
tions with minimal uncertainty, which 
should prevent the emergence of contra-
dictory rules and regulations at the inter-
national, national levels, as well as 
taking into account regional needs, mini-
mizes uncertainty for shipowners and 
shipping companies, stimulates their 
investment activity in onboard and coas-
tal energy saving and «green» techno-
logies. 

This applies, for example, to the 
introduction of «green» shipping corri-
dors with exceptional conditions at the 
level of economic measures, fuel stan-
dards, etc., for certain shipping compa-
nies or shipowners, the introduction of 
which does not fulfill the initiative to 
create an ecological landscape with 
general and regional consequences; 

- consideration of the principles of 
general responsibility for the application 
of economic control instruments, and 
incentives, such as the application of 
reducing the difference between the cost 
of traditional fossil fuels and alternative 
sources in favor of the latter, introduc-
tion of programs to stimulate investment 
in «green» technologies for transpor-
tation of goods by sea and ensuring their 
state guarantee, creation of institutional 
preferential conditions for shipowners 
and shipping companies that implement 

environmental measures when transpor-
ting goods by sea; 

- implementation, support and dis-
semination of digital decision-making 
tools, assessment of the effectiveness of 
scalability of potential solutions to acce-
lerate decarbonization processes. 

Conclusions. The study led to the 
conclusion that it is necessary to apply 
corrective and supportive procedures to 
strengthen domestic companies in mee-
ting their environmental requirements. 
The formed and proposed in the article 
list of factors contributing to the envi-
ronmentally oriented development of the 
shipping industry in Ukraine form the 
basis for the eco-oriented development 
of the shipping industry, on the one 
hand, will ensure the realization of cli-
mate needs, and on the other, will inc-
rease the resilience of critical port infra-
structure to the effects of climate 
change, provide additional business op-
portunities in the transition to decarboni-
zed marine cargo shipping, will reduce 
trade costs by influencing marine 
logistics with corrective measures of 
intervention and simplification of trade 
procedures within the framework of 
programs for greening the shipping 
industry, and in general will strengthen 
the economic potential of the parties that 
have joined these programs. 
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