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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
20152019 s 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

YUOHUPOBAHUS  MPaHCIoOPMHO-/102UCMUYECKUX
cucmeM B8 YkpauHe. okazaHa po/ib «3e/1eH020
J102UCmUYeCcKo20» 1odxoda 8 peasiusayuu KOH-
yenyuu ycmouyuso20 pa3sumusi, Komopasi
MOXem oMoyb 06y30amb  paspywumesibHoe
Bo3delicmsue  3KOHOMUYECKO20 — pasgumusi
Ha oOKpyxarowyro cpedy. llpoaHasiusuposaHa
cmpyKmypa pbiHKa  /I02UCMUYECKUX  YCr1ye
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criocobcmsyroujue 3auHmepecosaHHoCMuU 6u3-
Heca B8 KOHUenyuu ycmou4yuso20 passumus.
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B cmambe paccMompeHbl 3Ko/Io2uYecKue,
coyua/ibHble U 3KOHOMUYECKUe acrekmb! qoyHK-

Cmilikicmb coyjasibHO-eKOHOMIYHOT cucmemu KpaiHu, if yinicHicms U adanmusHicmb 6a2amo 8 YoMy 3a/1exams 8i0 cmaHy 06C/y208yrHo4UX i KoMyHikauili
i, lepw 3a Bce, MpaHCropmHo20 KOMI/IeKCY KpaiHu. /lozicmuyHa cucmema YkpaiHu xapakmepusyemsCsi HEPIBHOMIPHUM PO3BUMKOM, WO NO3Ha4aembCsi
Ha ¢hopMyBaHHi i po3rooini BaHMAXO- i MacCaXUPONoOMOKig. Y cmammi po32/1s10arombCsi eK0/02i4HI, CoyiasibHi ma ghiHaHCosi acnekmu NidMpUMKU mpaH-
CriopmHoi iHghpacmpykmypu. NokasaHa posib «3e/1eH020 J102iCMUYHO20» Midxody B8 peastizayjii KOHYenyii cmasioeo po3sUMmKy, sika Moxe AornoMoamu rpu-
6opkamu pyUHisHUL BI/IUB EKOHOMIYHO20 PO3BUMKY Ha HaBKOUWHE cepedosuuye. [poaHasli3o8aHo CMpPyKMypy PUHKY JI02ICMUYHUX rocy2 YkpaiHu.
BuodineHo kno4o8i thakmopu, Wo crpusiioms 3ayikasneHocmi 6i3Hecy 8 KOHUerNuii cmasio2o po3sumKy. Bci HanpsiMKu 8r/iuy mpaHCriopmHo-/o2icmud-
HOI cucmeMu Ha Yi/ii cmasio2o po3sumky cucmemamusosaHi. [pusedeHo dUHaMiKy He2amuBHUX HaC/lOKIB MPaHCoPMHO-/102icmUYHOI disiibHoCmi 07151
mepumopii YkpaiHu npomsicom 2015-2019 pp, wjo 00380/1us10 dosecCmu He2amusHUU Br/IU8 MPaHCIIopMy Ha HaBKO/TUWHE cepedosule Yepe3 rnomoqHi
06csi2u ma cmaH repeseseHb, MoBapo- | BaHMaX006i2y 8 kpaiHi. BudiieHo OCHOBHI HeaamuBHI eKos102iuHi 3MiHU. HaliBaxusiuuumu ceped HUX €, 30KpeMa:
cymmesa 3MiHa KiMamy 3a 0CmaHHI Kijibka poKis, siKicmb osimpsi i 800U, WyMose 3abpyOHEHHS], 3eM/IeKopuCMyBaHHs ma ekosioaiyHi namoyioeii. OKpim
Ub020, MPOOEMOHCMPOBAHO, WO COYia/IbHO-eKOHOMIYHI 3MIHU MaKOo)X Hecymb HezamusHUU B8r/uB 07151 kpaiHu, a came Maromb B/IUB Ha: HU3bKULI piseHb
SIKOCMI MPaHCMOPMHO-/I02iCMUYHUX MOC/Y2; WKOOY, 3arnodisiHy MaliHy; coyiasibHy HamnpyXeHicmb, Herpaye3damHicmb, HernpooyKmMUBHICMb, MEOUYHI,
cmpaxosi ma iHwi sBumpamu; wmpacbu U nodamku; picm yiH Ha eHep2oHOCii ma 8ionosiOHULi mpaHCcropm, KOMMIeKMYyrYi 0o HUX, mowjo. [JosedeHo, wjo
PO3BUHYMa MpaHCIoPMHO-/02icmuY4Ha cucmema kpaiHu Mae 3abe3sredysamu Hasiaeo0eHull po3BUMOK | ¢hyHKUIOHYBaHHS BCIX BUOIB mpaHCcriopmy 3
Memoro MaKCcUuMa/IbHO20 3a00B0/IEHHST MPaHCINOPMHO-/102ICMUYHUX Mompeb6 3 MiHIMI3ayiero BUmMpam ma HaHeceHol WKooU. 3saxarodu Ha ye, y cmammi
3arporoHOBaHO KOHUENUio 00CSI2HEHHS1 B0&/1020 basiaHCy MK €KO/I02IYHUM, EKOHOMIYHUM, CoYiasibHUM, Ky/IbmypHUM pO3BUMKOM i nompebamu /ioded.
pu ybOMY NPOGEMOHCMPOBAHO, WO Maka cucmemMa YUHHUKIB Cmasio20 po3BUMKY JIAHUHOXKIB MOCMasoK € OCHOBOIO 07151 PO3POGKU KpUMEpIiB i MoKasHUKIB
OUIHKU MpaHCropmHOo-/102icmuy4HOI Qisi/TIbHOCMI.

KntouoBi cnoBa: koHyenyisi cmilikoeo po3sumky, owad/siuge BUPOBGHUYMBO, HAaBKOMUWHE cepedosulye, mpaHcropm, Jio2icmuka, «3eneHull
no2icmuyHull» mioxio.

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:

e environmental (clean water and sanitation;
combating climate change; conservation of marine
ecosystems; conservation of terrestrial ecosystems);

e 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).

Inthe context of arise in traffic volumesin 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,

@ Cargo transportation
M Forwarding
® Warchousing and

Distribution
B Logistics management

Fig. 1. The structure of the transport and logistics market in Ukraine
by type of service
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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 m?, and the volume of wastewater dis-
charged into surface natural water bodies amounted
to 218.12 million m2[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,

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
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Total CO2 emissions, megatons
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Fig. 3. Distribution of CO, emissions as a result of transport and logistics activities
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4. Dynamics of pollutant emissions from mobile sources in Ukraine
for 2015 - 2019, thousand tons
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Fig. 5. Dynamics of land withdrawal from productive turnover
under roads in Ukraine for 2015 - 2019, thousand hectares

increased depreciation, etc.) in recent years. The sustainable development of transport and logistics
degree of depreciation of fixed assets of transport is  systems (Fig. 8):
presented on Fig. 7 [11]. Accordingly, based on the structural-functional

An analysis of the

scientific literature [12; 13; approach, the main functions of the logistics systems

14] made it possible to systematize the factors of elements are:

237




IHOPACTPYKTYPA PUHKY

450000

350000

250000

150000

The volume of waste
generation, thousand tons

50000

2015 2016

2017 2018 2019

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

[N 198 e
W (W)} W

assets in transport,%

—
(W)}

Depreciation degree of fixed

()]

2015

2016

2017 2018 2019

F

g. 7. Dynamics of the transport fixed assets depreciation degree in Ukraine

for 2015 - 2019, %

* 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

yicl:l| Bunyck 41. 2020

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
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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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