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including dangerous, when they are transported by different modes of transport with the necessary
transshipment in a single logistics flow. At the same time, the authors tried to take into account both the general
concept of sustainable development of the system of global supply chains (consumer goods) and the dynamics
of change of supply objects depending on specific needs and situations in the world. Therefore, given the current
tense military situation in the world, the main focus was on intermodal transport of dangerous goods and
systemic security risks and threats of man-made nature and their consequences for the generalized
characteristics of economic and social security.

The research was based on the United Nations World Development Program to 2030, scientific and
theoretical foundations of supply chain management and security, SCM, the concept of advanced risk
management, as well as standards and practical recommendations of leading international organizations (ISO,
BTO, ICAO and others) issues of economic security and protection of components of the world transport system
from threats and exacerbation of risks.

The practical result of scientific research is the development of recommendations for ensuring man-made
safety of intermodal transport in the supply chain of dangerous goods under the programs of preventive,
compensatory and remedial measures.

Keywords: security of supply chains, transport and logistics risks, dangerous goods, technical means,
international terrorism, man-made threats, intermodal transportation, sustainable development.

Kynuk Bonooumup, Map4yk Bonodumup, Frapmaw Onez, KapnyHo Onvea, llepedepiti Hadis.
«YnpaeniHHA 6e3nekol0 iHMepMOOA/IbHUX Nepese3eHb 8 yMO8AX CMAsI020 po38UMKY 2/106anbHUX
JlaHylo2ie nocmayvaHb». B cmammi po3anaHyma komnsiekcHa npobnema 3abe3nedeHHs 6e3neku 1aHyr2ie
nocmayaHb 8aHMaxie pis3Ho2o0 pody, 8 Momy 4uchi i Hebesne4yHux, Npu ix nepese3eHHi pi3HUMU 8udamu
mpaHcnopmy 3 HeobXiOHUMU nepegankamu 8 €OUHOMY JiozicmudHomy nomoui. [lpu ysomy asmopu
HAM@eanuce 8paxos8y8amu AK 3d2a/lbHY KOHUenuyilo cmasnozo po3sumky cucmemu 2106a71bHUX J1GHY0z2i8
nocmayaHe 8aHMaxie (NPooyKuil) WUPOKO20 8XUMKY, MAk i OUHAMIKY 3MiHU 06’€kmi8 nocmasok &
3an1eXXHOCMI 8i0 KOHKpemHux nompeb6 i cumyaditi 8 cgimi. Tomy, 38aXar0YuU HA iCHyIO4Y HanpyxeHy 8ilicbkogy
cumyauito 8 caimi 0CHO8Hy ysazy 6ys10 npudineHo iHmepmMooanbHUM nepese3eHHAM Hebe3neyHUX BaHMaxie
ma cucmemHuUM 6e3neKosuM PU3UKAM | 3aepO3amM MexHO2EeHHO20 Xapakmepy | iX Hacniokam ons
y3d2aJ/1bHeHUX XapakmepucmukK eKOHOMIYHOI ma couianbHoi 6e3nexu.

bazor sukoHaHux docnioxeHb 6yna lMpoepama OOH wodo ceimosozo po3sumky 0o 2030 poky,
HAyKo80-meopemuyHi OCHO8U ynpaseniHHA JIaHyloeamu nocmayaHe ma ix 6e3nekoio, SCM, KoHuenuyis
8UNEPeOXaryo20 ynpassiHHA PU3UKAMU, d MAkox cmaHoapmu i Npakmuy4Hi pekomeHOauii nposioHux
MiXXHapoOHux opearizayiti (ISO, BTO, ICAO ma iHwi) 3 numaHes eKoOHOMIYHOI 6e3neKu i 3axucmy cknadosux
€8imo8oi mpaHcnopmHoi cucmemu 8i0 3a2p0o3 i 3a20CMpPeHHA pu3uKis.

lMpakmuyHuM pe3ysbmamom HAayKosux 00C/iOXeHb € po3pobka pekomeHOAYil 3abe3neyeHHs
mexHo2eHHOI 6e3neku iHMepMoOaIbHUX nepeseseHb 8 IAHY02aX NocmadyaHb HebeneyHux 8aHMaxis 3a
npo2pamamu npeseHMUBHUX, KOMneHCcayiliHux ma 8ioHO8/1108a/1bHUX 3aX00i8.

Knwouosei cnoea: 6Ge3sneka naHulorisB noctayaHb, TPAHCMOPTHO-NOMCTUYHI PU3NKK, Hebe3neuyHi
BaHTaXi, TEXHIYHI 3aCObM, Mi>KHAPOAHUIN TePOPU3M, TEXHOTEHHI 3arpo3u, iIHTEPMOAasbHI NepeBe3eHHs,
CTanum po3BUTOK.

Kynuk Bnadumup, Mapuyk Bnadumup, rapmaw Onez, KapnyHo Oneaa, lepedeputi Hadexoa.
"YnpaeneHue 6e3onacHoCmMbl0o UHMEPMOOA/IbHbIX Nepes8o30K 8 yC/1I08UAX ycmolidyueo20 passumus
2n106aneHbIX yeneli nocmaesok". B cmamee paccmompeHa KomniekcHas npobnema obecneyeHus
6e3onacHocmu yeneti NOCMABOK 2py308 pa3HO20 podd, 8 MOM YuC/ie U ONACHbIX, NPU UX Nepe8o3Ke pasHbIMU
gudamu mpaHcnopma ¢ HeobXxoOUMbIMU Nepesaskamu 8 eOUHOM Jloeucmu4yeckom nomoke. [pu smom
asmopbl NbIMAsUCh y4UMbIBAMb, KAK 06WYI0 KOHUenyur ycmoUl4ueo20 pd3sumus cucmemsbl 27106a/1bHbIX
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yeneli Nocmasok 2py308 (npodykyuu) wupokozo nompebsieHUd, mak u OUHAMUKY U3MeHeHUA 06beKkmos
NnocMasoK 8 3a8UCUMOCMU OM KOHKpemHblx nompebHocmeli u cumyayuli 8 mupe. [losmomy, yyumeigas
Cywecmasyrowyto HANpAXeHHYI0 B0eHHYI0 cumyayulo 8 Mupe, OCHOB8HOe BHUMAHue 66710 yoesneHo
UHMepMOOasbHbIM Nepeso3KaM ONACHbIX 2py308 U CUCMEMHbIM puckam 6e3ondcHocmu u yepo3am
MexHOo2eHH020 Xapakmepd U UX Nnocieocmeuam 0718 0600WeHHbIX XapakmepucmuK 3KOHOMu4Yeckol u
coyuasneHol 6esonacHocmu.

ba3zoli 8binosHeHHsIx uccnedosaHull buina lpoepamma OOH no muposomy pazsumuto 0o 2030 200aq,
Hay4yHo-meopemuyeckue OCHOB8bl ynpds/ieHUsA yenamMu hocmasok u ux 6esonacHocmeto, SCM, koHuyenyus
onepexarouje2o ynpassieHusa puckamu, a makxe cmaHoapmsl U npakmuyeckue peKomeHOayuu 8edyuwux
Mex0yHapoOHbix opzaHuzayul (ISO, BTO, ICAO u dpyaue) ¢ sonpocos 3k0HOMuYeckol 6e3onacHocmu u

3awumesl COCMAasnAULUX MUpPO8oU mpaHcnopmHoU cucmemsl om y2po3 U 060cmpeHUs pUCKo8.
lMpakmuyeckum pe3ysibmamom Hay4HbiX ucciedo8aHuli paspabomka pekomeHoayuli obecnedeHus

mexHozeHHoU 6e3onacHocmu UHmepMoaGflebIX nepeso3oK 8 UuenAax nocmdsok OndcHelx epy308 no
npoepammam npeseHmugHbiX, KOMNeHCAyUOHHbIX U 80CCMAHOBUMEJIbHbIX Meponpu,qmud.

Kniouyeesbie cnoea: 6e30nacHOCTb Lienei NOCTaBOK, TPAHCMOPTHO-NIOMMCTUYECKUE PUCKN, ONaCHble
rpy3bl, TEXHUYECKME CPEefCTBa, MeXAYHapPOAHbIN TepPOPU3M, TEXHOFEHHble Yrpo3bl, MHTEPMOAANbHblE

nepeBo3Ku, yCTOMUNBOE pa3BUTHE.

General statement of the problem and
its connection with scientific and practical
tasks. In today's global transformations of
international business, its cross-border and
logistisation, especially in the extreme
circumstances of Russia's military aggression
on the territory of sovereign Ukraine and the
threat to the whole of Europe, the problem of
strategic security management of intermodal
transport in global supply chains is becoming
increasingly important. It requires
unprecedented in scale and effectiveness
measures to reorient the structure of specific
transportation facilities, atypical use of modes
of transport and their routes, increase the risks
of safe implementation of systemic transport
processes, procedures and actions. Ensuring
the reconstruction of sustainable
development of the global, regional and
national economy not only in Ukraine but also
in the EU as a whole directly depends on the
comprehensive solution of this task in the
future. The Sustainable Development Agenda
2030 remains a strategic document of the UN
global level. It is an action plan aimed at
ensuring global sustainable development in
economic, social and environmental areas,
which ensures that no UN member state is left
behind. The 17 Sustainable Development
Goals on the agenda for 2030 can be used as

benchmarks for the coherent and balanced
development of UN member states.
Achieving such levels of safety and efficiency
of intermodal transport in the system of world
transport communications  directly or
indirectly depends on the achievement of
such  Global Goals for Sustainable
Development (SDG) as: 4. Quality education;
8. Decent work and economic growth; 9.
Industry, innovation and infrastructure; 11.
Sustainable cities and societies; 13. Climate
change. This list of Sustainable Development
Goals, in which intermodal transport is
involved, is not exhaustive. The number of
states expanding the range of UN Sustainable
Development Goals, including Objectives 4, 8,
9,11,13,14,16 and 17, is growing every year.
In the future, this list will only grow [2]. Threats
to supply chain security will arise at both
global, regional and national levels.
Accordingly, the requirements of strategic
and operational coordination, harmonization
and partnership between the United Nations
as a whole and economic specific economic
entities, as well as such international real and
virtual entities as global networks of supply
channels and chains, international transport
corridors (ITC) passenger and freight traffic [4.
5]. In conditions of increased danger, such
formations act as integral objects of end-to-
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end security management of synchronized
flow processes of integrated logistics systems.

The practical problem #1 of ensuring
security for all mankind is protection from
various threats caused by:

high rates of change in all areas of life;

K the constant emergence of new
dangers in a dynamic environment of
transport activities;

growing instability of the economic
and socio-political environment;

K huge complexity and volumes of
production and technological capacities;

weak structure of security threats
critical factors.

The growth of threat factors in supply
chains is realized through:

- vulnerability of
relations of chain subjects;

- insufficient structure of the resources of
the information platform chain as a single
integrated economic entity;

- growing unpredictability of
development and forecasting of the global
chain as a highly complex dynamic system;

- lack of time for decision-making on
counteraction to danger in the conditions of
high-speed electronic communications and
vehicles of LP [3];

- the threatening nature of some
technological advances due to their expected
consequences;

- illegal
organizations.

Security of supply chains provides their
integral and systemic protection against
internal and external threats of deviation and
destruction of stable functioning and
development of all interacting elements of
the chain.

interdependence

activities of  criminal

45-56
v.12 (2022)
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Review of publications and results of
the analysis. Transportation can be defined
as a key logistics activity related to the
movement of products by a particular vehicle
on a particular technology in the logistics
chain, and which consists of complex and
basic logistics operations and functions,
including forwarding, cargo handling,
packaging, transfer of ownership, insurance
risks, customs procedures, etc. Intermodal in
this case is the system of delivery of goods by
several modes of transport on a single
transport document with their reloading at
transshipment points from one mode of
transport to another without the participation
of the goods owner.

An important issue is the classification of
types and directions of ensuring the supply
chains security. Focusing on economic
security is necessary but not enough. Today,
the environmental and technogenic safety of
both logistics processes and technologies, as
well as the goods themselves, which are
transported in global supply chains, are
equally important. Particularly dangerous
threats of international terrorism exist in
intermodal transportation systems [1, 9]. After
all, the supply chain and its movement are
connected with the rich infrastructure of
vehicles and the paths of extensive

warehousing, loading and unloading
equipment, communication systems,
computer technology and information

technology. Figure 1 shows the relationship
of structural elements of sustainable
development with the security of intermodal
transport of global supply chains [6].
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Sustainable development of intermodal transportation

economic component

social component

ecological component

economic and technological
development

development of a delivery
channels network

environmental protection

development of logistics
infrastructure

comfort and efficiency of
integrated use of transport
modes

protection of subjects and
objects of transportation
from negative
environmental factors

v

v v

Safety of intermodal transportation

Figure 1 - The system of sustainable development of intermodal transportation in supply
chains

Decreased security in supply chains
increases the risks of cargo theft, corruption,
fraud, and organizational and management
errors. In some countries, especially ITC
routes, this is facilitated by open access to
cargo traffic information via the Internet, the
lack of a unified cargo incident information
system, the ability to obtain confidential
information about  companies  and
organizations and other fraudulent activities,
and the low level of legal regulation of illegal
actions in the transportation of commercial
goods, and especially dangerous goods. At
the same time, security problems in Ukraine
are exacerbated by the lack of a unified
system of transport safety standards in the
national transport network, deterioration of
the criminogenic situation, a marked
reduction in law enforcement response and
especially the complexity of transport in the
war zone and escalating threats in the
uncontrolled Donbass and Crimea.

The system of ensuring the supply chains
security in general is designed to solve a
range of interrelated problems: resolving
conflicts  between the interests of
participants; control of responsibility transfer;
security strategy and tactics based on modern

scientific concepts, rights, standards and best
practices, new models, methods,
technologies and techniques; taking into
account modern international approaches to
the organization and management of supply
in accordance with the requirements of 1SO
28.000 to the security of the global supply
chain [7].

World experience in building a supply
chain security system draws attention to the
most important elements in the activities of
chain links, namely: services quality of supply
chain participants; services quality of
organizations that ensure the supply chain
safety, territories and routes of movement;
cargo categories; features of packaging and
labeling; tracking and tracing technologies;
cargo storage technologies; list of transport
reserves by types of transport; chain
information support; a list of characteristic
obstacles in the way of logistics flows; a list of
required internal flow processes covering all
parts of the supply chain; characteristics of
external conditions that affect the operation
of the chain links; list of security threats in
supply chains (updated); a list of significant
problems  that arise  during the
implementation of security threats [2, 9].
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All trends in supply chain security
management, discussed in the scientific
literature [6], focus on economic security
issues. In our opinion, this does not take into
account the technogenic safety of supply
chains, as the most complex technical entities
with a very rich infrastructure of vehicles and
roads, warehousing, handling equipment,
telecommunications and computer
technology [6].

One of the painful problems in the
implementation of transport security policy in
Ukraine in recent years has been the security
of the ITC and their involvement in the unified
international transport network. Russia's
military aggression has effectively destroyed
the transit capabilities of ITCs operating in
Ukraine. World trends of globalization, new
scientific and technological revolution,
logistics and integration have enabled ITC, as
a set of different modes of transport, to
provide significant transportation of goods
and passengers in the areas of their greatest
concentration [1].

Presentation of the main material. In
general, supply chain security covers three
main areas:

- security of key infrastructure facilities -
logistics  enterprises of terminal and
warehousing facilities, roads and highways;

https://smart-scm.org

- security of the moving part of the chain
- all types of transport, packages, containers
and, above all - the objects of supply - cargo;

- cybersecurity - information
environment of IT technologies, databases of
customers, suppliers, finance and programs.

Supply chain security management is
identified as activities to maintain them at the
level of stable operation (viability) and
sustainable development, which includes the
process of combating unauthorized actions,
planning, monitoring and improving the
system of comprehensive  measures,
including organizational and managerial,
legal, physical, technical, technological,
insurance, financial, economic and cultural
aspects in order to reduce losses, identify and
prevent offenses and other security threats,
bring the perpetrators to justice, achieve
goals and results [71].

Security management regulates security
risks using a complex integrated mechanism
of effective management depending on their
risk category (Fig. 2).

Advanced management of integrated
risks allows obtaining a positive synergetic
effect at the level of supply chains sustainable
operation.

Risk category Pl Control mechanism
> controlled preventive <
> permissible restorative <
L acceptable compensatory <
remediation <

Figure 2 - Classification of risk management mechanisms

The concept of advanced risk
management of intermodal transport in
global supply chains. The leading link in the

supply chain is transportation, and the most
vulnerable stage of transportation is air
transportation of cargo, as there are serious
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threats of hijacking, terrorist explosions,
unauthorized transportation of plastic
explosives, weapons and nuclear materials. In
the system of advanced risk management, the
threat has the maximum potential energy,
which can directly damage the system of
intermodal air transport in particular and
indirectly cause negative consequences for
the sustainable development of the national
economy as a whole. With this vision, an
effective mechanism for anticipating risk
management of hierarchical systems is to
manage the degree of vulnerability of the
system using the model of "Swiss cheese" by
J.Rieson and structural analysis of deficiencies
(GAP Analysis) at the level of active and
passive systems to protect vulnerable
component of intermodal transport (that is an
aviation transport), namely: techniques and
technologies, norms, rules and regulations
and personnel training / retraining systems.
Identifying vulnerable or underprotected
places (GAPs) at the level of each protection

45-56
v.12 (2022)
https://smart-scm.org

system, as well as analyzing their
interconnectedness or singularity with
respect to the passage of a threat through
protection systems, makes it possible to
identify hierarchical and complex
vulnerabilities to identified threats.

In fact, the answer is what part of the
potential energy will be lost due to the
opposition of each of the air transport
protection systems and the synergistic effect
of their integrated use. All residual energy is
converted into kinetic energy and affects
intermodal transportations due to
spontaneous fractalization of negative impact
factors, which is assessed as negative
consequences of the threat impact after its
passage through different hierarchical
systems of active and passive protection. With
such a question, risk can be assessed as a
combination of threat, vulnerability and
consequences (Fig. 3).

RISK
VULNERABILITY
THREAT Technique Norms and Trainin.g and CONSEQUENC
and rules testing ES
; technology
OZZ‘ZTZJZr KLO_@ O H@O Residual kinetic
: U™ O O energy

Hierarchical systems of active and passive types of air transport
protection in the system of intermodal transportation

Figure 3 — The use of the "Swiss cheese" model by J. Rizon in the strategic management of
air transport

Integrated air transportation risks are
formed in the following areas: economic,
environmental, social, technological, flight

safety, aviation security and protection
against terrorism, foreign policy, logistics and
related sectors of the economy (Fig. 4).
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1

Economic risks

Environmental and

o Social risks
technogenic risks

e N f A
Technological risks Strategic Foreign policy risks
L ') | management of L )
P | | integrated risks - |
: : i Risks of logistics
Flight safety risks of 1nterqual . &
L J| transportation L Interaction
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Figure 4 — Integrated risks of intermodal transportation involving air transport
Exacerbation of risks is facilitated by the specific situation and constantly changing
various economic factors - production, state of supply chains (Fig. 5).
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Figure 5 — System of risk exacerbation factors in supply chains
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For intermodal transportation, the most
problematic in terms of supply flows security
is the delivery of dangerous goods.

Dangerous goods are raw materials,
products, wastes of production or other
activities, which due to theirinherent qualities
in the presence of certain factors may pose a
risk of explosion, fire, damage to equipment,
facilities and other objects, causing material
damage to the environment and lead to
death, injury, poisoning of people and
animals. Deliveries of such goods today
account for about 20% of the total volume of
goods supplied, and the trend of their growth
continues. It is impossible to completely rule
out the possibility of threats, and the use of
standard and proven measures is not enough.
Obligatory accompaniment of especially
dangerous cargoes, end-to-end patrol of all
trajectories of the logistics flow, territories of
commodity and sorting enterprises, use of
mobile inspection complexes are still
relevant.

Ecological and technogenic aspect of
intermodal transportation in global supply
chains. The ecological aspect is especially
important in the transportation of dangerous
goods. As hazardous substances during
transport and emergencies can have a
negative impact on the environment
(irreversible changes in the ecological
background, the death of some species of

Table 1 - Classification of Dangerous Goods
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plants and animals) and cause significant
damage to human life and health, in many
countries there are special safety rules
operate in the carriage of dangerous goods.
That is why the transportation of such goods,
as well as all intermediate operations with
them (loading and unloading, temporary
storage, etc.) are strictly regulated in
accordance with the European Agreement
International Carriage of Dangerous Goods by
Road (ADR). It was drafted within the
framework of a requirements single system
for the transportation of dangerous goods,
designed to simultaneously secure their
transportation between countries and
simplify customs formalities as much as
possible. European Agreement International
Carriage of Dangerous Goods by Road (ADR)
was established at the initiative of the United
Nations and concluded in Geneva on
September 9, 1957.

The United Nations (UN) has created a
special list of hazardous substances (more
than 3,000 items). Each hazardous substance
included in this list has a four-digit number,
which is called the UN number. This number
can be used to find out the exact name of the
dangerous substance being transported. The
list is divided into classes. It is allowed to
transport a dangerous substance of one class
only according to the rules assigned to it
(Table 1).

UN Class | Dangerous Goods

Sub-Divisions

| class Explosives

hazard

1.1. Substances and articles which have a mass explosion hazard

1.2. Substances and articles which have a projection hazard but not a
mass explosion hazard

1.3. Substances and articles which have a fire hazard and either a minor
blast hazard or a minor projection hazard or both

1.4. Substances and articles which present no significant hazard; only a
small hazard in the event of ignition or initiation during transport with any
effects largely confined to the package

1.5. Very insensitive substances which have a mass explosion hazard
1.6. Extremely insensitive articles which do not have a mass explosion
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End of table 1

UN Class | Dangerous Goods Sub-Divisions
2.1. Flammable gases
Il class Gases 2.2. Non-flammable, non-toxic gases
2.3. Toxic gases
Il class Flammable liquid | There are no subdivisions within Class 3
4.1. Flammable solids
IV class Flammable solids |4.2. Substances liable to spontaneous combustion
4.3. Substances which, in contact with water, emit flammable gases
Oxidizing 5.1. Oxidizing substances
V class | substances, Organic |5.2. Organic peroxides
Peroxides
Toxic and Infectious |6.1. Toxic substances
VI class ,
substances 6.2. Infectious substances
VIl class |Radioactive materials| There are no subdivisions within Class 7
Corrosive There are no subdivisions within Class 8
VI class
substances
Miscellaneous | There are no subdivisions within Class 9
IX class
dangerous goods
It is in cases of transportation of the direct participants - the performers of

dangerous goods that threats to technogenic
safety acquire catastrophic consequences. All
these technical and technological
components of the supply chain actors
become a potential and real danger both for

logistics operations, and for the environment.
In Fig. 6 systematized directions and
mechanisms of technogenic supply chains
safety management.

SYSTEM OF MEASURES TO ENSURE TECHNOGENIC SUPPLY CHAINS SAFETY
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eco-management

Figure 6 — The program of ensuring technogenic safety
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First of all, it is necessary to develop a set
of preventive measures that minimize the
possibilities and conditions of technogenic
disasters. It is not only about reducing or
completely eliminating the problem of
accidents due to violations of the operation
rules of technical means and rules of
transportation, but also about the system of
monitoring the condition of dangerous goods
at all stages of the supply chain. The US
program of 100% container cargo scanning
can be declared relevant and justified [7]. An
obligatory component of the security
program is a set of compensatory actions in
the form of a logistics processes and
operations reengineering system in response
to new hazards and harmful effects, as well as
fines and charges for deviations from
standard requirements and regulations
similar to the existing ICAO provisions on
penalties for violations of the permissible
noise level during aircraft landing and take-
off. The program of technogenic safety
measures should provide at the same time
restoration projects of the territories,
buildings, constructions and ecological
environment affected as a result of
technogenic situations.

The international requirements for the
safety management system are based on a
risk-oriented approach. The system must:

- to identify individual logistics processes
of the supply chain;

- to determine the sequence of their
interaction in the process of intermodal
transportation;

- to define criteria and methods for
effective operational control of data on
security risks;

- to ensure the availability of resources,
including information, for the sustainable
operation of supply chains;

- to monitor, measure and analyze the
risks of intermodal transport processes in
supply chains to ensure their safety.

The nearest prospect of such systems
development in the field of intermodal
transportation will be a new quality of
interaction of transport participants and
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logistics business on the basis of the
developed models of integrated risks
management in supply chains.

Risk management is, in essence, the
economic mechanism of the regulation
process and decision-making to reduce costs,
improve productivity and quality of products
and services in the integrated logistics chain.
It provides an acceptable level of stability
("survival) of the system and its
development, which is the safety of all
economic processes.

The goals and principles of "absolute
safety" or "zero risk", which have been used
for many years in economic and technical
systems, today give way to the principles of
"acceptable risk" (ALARA - As Low As
Reasonably Achievable). Following the world
community, this approach is acceptable for
Ukraine [4].

Today, Ukraine's transport system is not
fully prepared to ensure the security of
adequate  volumes  of international
intermodal  transportations. The main
directions of solving this problem are:

- modernization of the unified transport
system sections that limit their capacity;

- ensuring compliance of technical means
and transport network with international
standards;

- ensuring European standards of
transportation quality - speed, safety, service,
cargo storage and information services;

- signing and adherence to international
documents that guide other European
countries in regulating transport;

- development of infrastructure for all
modes of transport.

Conclusions and proposals. In its
activities to ensure the safety of intermodal
transportation on all transport links of the
supply chain it is necessary:

1. Harmonize and synchronize the
standards requirements for all types of safety
for intermodal transportation at all links in the
supply chain.

2. To create, by analogy with the United
States, the  Transportation Security
Administration (ITA).
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3. Introduce transport worker ID cards.

4. Introduce a cargo traffic control system
with prior electronic notification of any
imported or exported cargo.

5. Scan the contents of the container
before loading on the vehicle and follow the
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6. Carry out mandatory certification
under the C-TRAT system (Customs - Trade
Partnerships Against Terrorism).

7. Organize a system of mandatory
information from the importer of the carrier
(10 + 2) for 12 items of safety standards [8].

tracing technology throughout the transport
period.
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