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The article considers the environmental, social 
and economic aspects of the functioning of trans-
port and logistics systems in Ukraine. The role of 
the “green logistics” approach in the implementa-
tion of the concept of sustainable development, 
which can help curb the destructive impact of 
economic development on the environment, is 
shown. The structure of the logistics services 
market of Ukraine is analyzed. The key factors 
contributing to the business interest in the con-
cept of sustainable development are highlighted. 
All directions of the impact of the transport and 
logistics system on sustainable development 
goals are systematized. The dynamics of the 
negative consequences of transport and logis-
tics activities for the territory of Ukraine during  
2015 – 2019 is presented. The concept of achiev-
ing a reasonable balance between environmen-
tal, economic, social, cultural development and 
people's needs is proposed. The proposed sys-
tem of factors for the sustainable development of 
supply chains is the basis for the development of 
criteria and indicators for evaluating transport and 
logistics activities.
Key words: concept of sustainable development, 
lean manufacturing, environment, transport, 
logistics, “green logistics” approach.

В статье рассмотрены экологические, 
социальные и экономические аспекты функ-

ционирования транспортно-логистических 
систем в Украине. Показана роль «зеленого 
логистического» подхода в реализации кон-
цепции устойчивого развития, которая 
может помочь обуздать разрушительное 
воздействие экономического развития 
на окружающую среду. Проанализирована 
структура рынка логистических услуг 
Украины. Выделены ключевые факторы, 
способствующие заинтересованности биз-
неса в концепции устойчивого развития. 
Все направления влияния транспортно-
логистической системы на цели устойчи-
вого развития систематизированы. При-
ведена динамика негативных последствий 
транспортно-логистической деятельно-
сти для территории Украины в течение  
2015 – 2019 гг. Предложена концепция 
достижения разумного баланса между эко-
логическим, экономическим, социальным, 
культурным развитием и потребностями 
людей. Предлагаемая система факторов 
устойчивого развития цепочек поставок 
является основой для разработки крите-
риев и показателей для оценки транспор-
тно-логистической деятельности.
Ключевые слова: устойчивое развитие, 
бережливое производство, окружающая 
среда, транспорт, логистика, «зелёный 
логистический» подход. 

Стійкість соціально-економічної системи країни, її цілісність й адаптивність багато в чому залежать від стану обслуговуючих її комунікацій 
і, перш за все, транспортного комплексу країни. Логістична система України характеризується нерівномірним розвитком, що позначається 
на формуванні і розподілі вантажо- і пасажиропотоків. У статті розглядаються екологічні, соціальні та фінансові аспекти підтримки тран-
спортної інфраструктури. Показана роль «зеленого логістичного» підходу в реалізації концепції сталого розвитку, яка може допомогти при-
боркати руйнівний вплив економічного розвитку на навколишнє середовище. Проаналізовано структуру ринку логістичних послуг України. 
Виділено ключові фактори, що сприяють зацікавленості бізнесу в концепції сталого розвитку. Всі напрямки впливу транспортно-логістич-
ної системи на цілі сталого розвитку систематизовані. Приведено динаміку негативних наслідків транспортно-логістичної діяльності для 
території України протягом 2015-2019 рр, що дозволило довести негативний вплив транспорту на навколишнє середовище через поточні 
обсяги та стан перевезень, товаро- і вантажообігу в країні. Виділено основні негативні екологічні зміни. Найважливішими серед них є, зокрема: 
суттєва зміна клімату за останні кілька років, якість повітря і води, шумове забруднення, землекористування та екологічні патології. Окрім 
цього, продемонстровано, що соціально-економічні зміни також несуть негативний вплив для країни, а саме мають вплив на: низький рівень 
якості транспортно-логістичних послуг; шкоду, заподіяну майну; соціальну напруженість, непрацездатність, непродуктивність; медичні, 
страхові та інші витрати; штрафи й податки; ріст цін на енергоносії та відповідний транспорт, комплектуючі до них, тощо. Доведено, що 
розвинута транспортно-логістична система країни має забезпечувати налагоджений розвиток і функціонування всіх видів транспорту з 
метою максимального задоволення транспортно-логістичних потреб з мінімізацією витрат та нанесеної шкоди. Зважаючи на це, у статті 
запропоновано концепцію досягнення вдалого балансу між екологічним, економічним, соціальним, культурним розвитком і потребами людей. 
При цьому продемонстровано, що така система чинників сталого розвитку ланцюжків поставок є основою для розробки критеріїв і показників 
оцінки транспортно-логістичної діяльності.
Ключові слова: концепція стійкого розвитку, ощадливе виробництво, навколишнє середовище, транспорт, логістика, «зелений 
логістичний» підхід.

REGULATORS OF SUSTAINABLE DEVELOPMENT  
OF INFRASTRUCTURE OF TRANSPORT AND LOGISTICS SYSTEMS
РЕГУЛЯТОРИ СТАЛОГО РОЗВИТКУ ІНФРАСТРУКТУРИ  
ТРАНСПОРТНО–ЛОГІСТИЧНИХ СИСТЕМ

Problem statement. The market of transport and 
logistics services is one of the most dynamic in the 
world. The role of transport is changing significantly 
with the development of logistics systems. In the con-
text of the transition of the economy to an innovative 
path of development, transport is considered as the 
most important factor in the socio-economic growth 
of the state, ensuring: the unity of the country's eco-
nomic space; improvement of interregional and inter-
national transport and economic relations; streamlin-
ing the distribution of productive forces; increasing 
the efficiency of using natural resources and the 

socio-economic potential of the country's regions; 
development of entrepreneurship and expansion of 
international cooperation. 

The transport logistics management system 
of the modern state operates using the concept of 
integration of transport, supply, production, and 
marketing, the search for optimal solutions in gen-
eral throughout the process of movement of mate-
rial flow in the service, circulation and production 
sectors, minimizing the cost of transportation, sup-
ply, marketing, production. The developed transport 
infrastructure of Ukraine allows to provide different 
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volumes of transportation. The largest share in the 
implementation of the country's transit potential has 
water (mostly, sea) transport – almost 67% and rail – 
11%. Despite the favorable trends in the operation of 
certain types of transport, the transport system does 
not fully meet the existing needs and development 
prospects of the country.

Overview of recent research and studies. The 
works of both domestic (Vakulenko V., Karpenko O., 
Horbenko A., Vovk Y., Tson O.) and foreign scien-
tists (Litman T., Kumar A., Vandycke N., Sands P., 
Rakhmangulov A.) are devoted to the study of the 
logistic aspects of the development of transport infra-
structure and the factors affecting its vital activity. 

Purpose statement. The main purposes of the 
study are: to analyze the basic reasons for low level 
of development of the country's transport and logis-
tics systems; to analyze the state of transport logis-
tics in Ukraine; to identify the general prospects for 
the further progress.

Statement of the main research material. The 
modern type of ecological and economic develop-
ment of the economy can be defined as a techno-
genic type [1, p. 63]. Its characteristic features are, 
for instance: the use of artificial means of produc-
tion created without taking into account environmen-
tal restrictions and the increasing depletion of non-
renewable natural resources, the excessive use of 
renewable resources. The result of the development 
of any economic system of this type is environmental 
pollution as a result of human activity.

In the future, humanity needs to create an envi-
ronmentally reasonable load on the biosphere, not 
exceeding its restoration ability. To reduce the load, it 
is necessary to change the technogenic type of devel-
opment to a stable type of progress. This concept has 
received the most recognition in international prac-
tice [1, p. 64]. The idea is based on achieving a rea-
sonable balance between environmental, economic, 
social, cultural development and people's needs. An 
important role in ensuring sustainable development is 

assigned to the transport system, since transport is 
the most important tool for solving social, economic 
and technological problems, but its functioning is 
accompanied by a negative impact on the environ-
ment, the occurrence of road accidents, and damage 
to health. 

An increase in the volume of transportations, 
goods and freight turnover in the world transport sys-
tem, the negative impact of transport on the environ-
ment makes the task of identifying and justifying the 
factors of sustainable development of transport and 
logistics systems relevant. Currently, the key guide-
line for economic and environmental policymaking 
for most countries is the Sustainable Development 
Goals (SDGs). They are included in the global stra-
tegic program named “Transforming Our World: The 
2030 Agenda for Sustainable Development” [2]. 

The SDGs are grouped in three aspects: 
• environmental (clean water and sanitation; 

combating climate change; conservation of marine 
ecosystems; conservation of terrestrial ecosystems); 

• social (elimination of poverty; elimination of 
hunger; good health and well-being; gender equality; 
affordable and clean energy); 

• economic (decent work and economic growth; 
industrialization, innovation and infrastructure; 
reducing inequality; responsible consumption and 
production).

In the context of a rise in traffic volumes in the global 
transport system and in Ukraine [3, p. 59], increased 
competition between companies, the importance of 
ensuring the safety and environmental friendliness of 
cargo delivery is growing. Since the largest share in 
the logistics services market in Ukraine is in freight 
transportation (Figure 1), this makes the task of sus-
tainable development of transport systems of Ukraine 
as part of the supply chain relevant.

According to overall opinion [4, p. 12], the sus-
tainable development of transport systems means 
that meeting transport needs does not contradict 
the priorities of environmental protection and health, 

Fig. 1. The structure of the transport and logistics market in Ukraine  
by type of service
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Table 1
The main factors of change

Aim Activity
monitoring compliance with environmental laws restrictive (fines) and incentive measures (tax benefits)

improving the quality of services and products organizations that produce environmentally friendly products increase 
the brand image

reputation improvement increasing the company's capitalization, improving its financial 
performance in the long-term, as a rule, perspective

the demands of partners in the supply chain strengthening relationships with suppliers and customers, the 
formation and development of social corporate responsibility

competitive advantage positioning services and products as environmentally friendly allows 
to conquer new markets

does not lead to irreversible natural changes and the 
depletion of irreplaceable resources.

As defined by the Canadian Center for Sustainable 
Development [5, p. 122], a sustainable transport sys-
tem: allows society to meet basic needs in a secure 
environment while maintaining human and ecosys-
tem health; affordable, efficient, offering a choice 
of modes of transport, and supporting a productive 
economy; contributes to emissions reduction, waste 
and noise exposure, reducing the consumption of 
non-renewable resources, the rational use of renew-
able resources and the efficient utilization and reuse 
of waste. 

Studies show that the attitude of business to 
sustainable development is changing every year 
(Table 1).

A special role in the formation of sustainable trans-
port systems is assigned to legal support. Currently, 
there is an extensive system of national and inter-
national environmental legislation [6]. Most of the 
agreements are bilateral (about 1 500 agreements) 
and regional in nature, and there are more than two 
hundred environmental agreements of a completely 
international nature. All key agreements were signed 
by about 70% of countries. 

The generalizing principle in relation to the whole 
set of principles and norms of international environ-
mental law is the protection of the environment for the 
benefit of present and future generations of people. 
It is gained by achieving the goals and objectives of 
sustainable development (Figure 2).

The functioning of the transport and logistics sys-
tem is associated with the consumption of primary 
and secondary energy resources. In turn, the most 
energy-intensive element of the logistics system is the 
transport element. Currently, analysis and account-
ing of energy consumption of transport as a part of 
logistics systems is not performed, however, accord-
ing to the IAE International Energy Agency, between 
2000 and 2018, energy consumption of transport 
increased by almost 65% to 134 EJ [7]. Among sec-
tors of the economy, transport accounts for up to 30% 
of energy consumption [8]. By the type of transport, 
the most energy-intensive is automobile (83% of the 
energy consumption of the transport industry), air 

(accounts for up to 10%), water and rail transport 
(respectively, 4% and 3%) [8]. 

Analysis of water resources consumption by the 
type of economic activity [9, p. 58] shows that trans-
port needs account for 5 to 7% of the total water 
consumption in Ukraine. In 2019, the volume of 
water withdrawal from natural sources amounted to 
2914.18 million m3, and the volume of wastewater dis-
charged into surface natural water bodies amounted 
to 218.12 million m3 [9, p. 51]. 

Moreover, transport and logistics activities cause 
environmental pollution by harmful substances. 
According to the reports of the Intergovernmental 
Panel on Climate Change [10], transport accounts for 
more than 15% of global greenhouse gas emissions 
(Figure 3).

The volume of emissions from transport in Ukraine 
for the period from 2015 to 2019 was changing some-
times signifficantly (Fig. 4). At last, in 2019 the emis-
sion indicators in Ukraine amounted to 148915.5 thou-
sand tons (including 23617.4 thousand tons from 
road transport). Rail transport accounts for less than 
1% of the total emissions, which is 13.4 thousand 
tons [9, p. 29].

The development of transport and logistics infra-
structure entails a number of negative consequences, 
such as: land alienation, landscape changes, pollu-
tion of territories adjacent to transport communica-
tions, waste generation, leading to soil pollution [9, 
p. 210]. For the period from 2015 to 2019, the area of 
land withdrawn from productive turnover for transport 
infrastructure in Ukraine amounted to an average of 
496.8 thousand hectares/year (Fig. 5).

The construction of infrastructure facilities 
leads to an increase in the volume of waste. From 
2015 to 2019, the total amount of waste accumulated 
in Ukraine increased by 15% (Fig. 6) [9, p. 96]. In 
2019, for instance, 359.2 thousand tons were formed, 
over than 7.6 thousand tons of which were attribut-
able to the Transport and Communications sector.

The reduction in the number of infrastructure facil-
ities under construction and reconstruction, as well 
as the rate of replenishment and renewal of vehicle 
fleets, has led to a significant deterioration in the 
technical condition of fixed assets (age structure, 
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increased depreciation, etc.) in recent years. The 
degree of depreciation of fixed assets of transport is 
presented on Fig. 7 [11]. 

An analysis of the scientific literature [12; 13; 
14] made it possible to systematize the factors of 

sustainable development of transport and logistics 
systems (Fig. 8): 

Accordingly, based on the structural-functional 
approach, the main functions of the logistics systems 
elements are: 

Fig. 4. Dynamics of pollutant emissions from mobile sources in Ukraine  
for 2015 – 2019, thousand tons
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Fig. 3. Distribution of CO2 emissions as a result of transport and logistics activities

Fig. 5. Dynamics of land withdrawal from productive turnover  
under roads in Ukraine for 2015 – 2019, thousand hectares
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• input element – receipt of material flow and ser-
vice flow into the logistics system; 

• processing element – a change in the quality 
properties of the material stream, its conversion from 
raw materials to finished products; 

• storage element – regulation of the flows speed 
as a result of their inhibition, accumulation and storage; 

• transport element – headway of material flow in 
the logistics system; 

• output element – disposal of material flow and 
service flow from the logistics system; 

• control element – coordination of all elements 
of the logistics system for processing and headway of 
material and service flow by changing the properties 
of information and financial flows.

The advantage of the structural-functional 
approach to the systematization of various factors is 
the possibility of grouping them according to two main 
characteristics: by belonging to a logistic element that 
implements one of the basic logistic functions; and by 
the influence of the factor on logistic flows (material, 
information, financial and etc.). 

Using the proposed system of factors that influ-
ence the sustainable development for both individual 

elements of the transport and logistics system, and 
the system as a whole will make it possible to conduct 
a comprehensive assessment of supply chains for 
compliance with the principles of sustainable devel-
opment, make progress and apply tools and meth-
ods that contribute to the achievement of sustainable 
goals development.

Conclusions. The world community connects by 
the solution of the global climate change problems, 
improving the quality of life and reducing the human 
impact on the environment with the concept of sus-
tainable development, which is based on the idea of 
achieving a reasonable balance between economic, 
social and environmental development, as well as 
the needs of society. The increase in traffic and cargo 
turnover, the intensive use of transport makes the 
urgent task of the sustainable development of trans-
port and logistics systems and identify factors that 
affect the stability of these systems.

The system of factors of sustainable develop-
ment of supply chains proposed by the authors is the 
basis for the development of criteria and indicators 
for evaluating transport and logistics activities. Taking 
into account the identified factors in the design and 

Fig. 6. Dynamics of waste generation in Ukraine for 2015 – 2019, thousand tons

Fig. 7. Dynamics of the transport fixed assets depreciation degree in Ukraine  
for 2015 – 2019, %
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operation of transport and logistics systems will allow 
us to assess supply chains for compliance with the 
principles of sustainable development, develop mea-
sures to improve the efficiency of the functioning of 
logistics systems, reduce harmful effects on the envi-
ronment and achieve sustainable development goals.
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