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ABSTRACT

The total volume of the explanatory note for the thesis «Prospects for the
implementation of logistics engineering solutions in the activities of a transport

company» is 117 pages and contains 30 figures, 10 tables and 93 sources used.

LOGISTICS ENGINEERING, LOGISTICS ENGINEERING SOLUTIONS,
TRANSPORT COMPANY, STRATEGY OF TRANSPORT COMPANY, RADIO
FREQUENCY IDENTIFICATION, INTERNET OF THINGS.

The thesis deals with the prospects for the implementation of logistics
engineering solutions in the activities of a transport company.

The purpose of the research is to generalize the theoretical, analyze the practical
and develop scientific and methodological recommendations for the implementation
of logistics engineering solutions in the activities of a transport company.

The object of research is the activities of the transport company in the conditions
of innovative solutions.

The subject of research is the implementation of logistics engineering solutions
in the activities of a transport company.

The scientific innovation consists in the formation of the conceptual basis for the
implementation of a logistics engineering solution in the activities of a transport
company, the basis of which is the Internet of Things technology, which will increase
the efficiency of the transport company.

Methods of research are scientific inquiry, empirical, analysis and synthesis,
modeling, expert assessments, extrapolation of time series.

Materials of the thesis are recommended for use during scientific research, in the

educational process and in the practical work of specialists of logistics departments.
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NOTATION

AIDC  — Automatic ldentification and Data Capture

Al — Avrtificial Intelligence;
AM — Additive Manufacturing;
AR — Augmented reality;

BOPIS — Buy online, Pick up in-store;
DCSA —Digital Container Shipping Association;

GPS — Global Positioning Systems;

HSI — Human Systems Integration;

loT — Industrial Internet of Things;

loT — Internet of Things;

IPS — Integrated Product Support;

ISO — International Standardization Organization;
IT — Information Technology;

LCC — Life Cycle Cost;

NFC — Near field communication;

NPV — Net Present Value;

RFID  — Radio Frequency ldentification;
SaaS — Software as a Service;

SE — Systems Engineering;

WMS  — Warehouse Management System;
WSN  — Wireless Sensor Networks.
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INTRODUCTION

In the world, there is a trend of continuous progress of research and innovation
in various fields, and the field of logistics is no exception. The use of modern
advanced technologies in logistics will ensure a high speed of execution of the
necessary operations and a reduction of financial and labor costs, which will serve as
a decisive factor in increasing the company's competitiveness and increasing profits.
Innovative logistics is considered the most relevant component of logistics activity. It
is a scientific tool for the rationalization of flow processes by introducing progressive
innovations into the current and strategic management of market structures aimed at
improving the quality of customer service, increasing the efficiency of flow processes
and reducing the total costs of their implementation in order to achieve the final
business results.

The issue of optimizing and increasing the efficiency of logistics channel
management is relevant and in demand in the domestic literature, because the
economic crisis and competition in the market of logistics intermediaries lead to the
search for new innovative ways of working.

Logistics is a term in common use today, as it occupies an important place in
supply chains, as well as competition between businesses. There are several
definitions of logistics.

Logistics is the planning, control, organization and coordination of the flow of
materials, information, energy, money and values in the logistics system. In addition
to the implementation of these processes, logistics is also a discipline that synthesizes
and uses modern knowledge and methods of several disciplines related to logistics to
solve a given logistical problem. Logistics includes management of transportation,
warehousing, stocks, personnel, organization of information systems and commercial
activities of the enterprise, that is, an organic combination of the above areas of

logistics into a single system.



Therefore, the goal of logistics is to provide products of the right quality and
quantity to the specified destination at the right time from the right source, with the
right method and equipment, and with the right minimum costs. The quality and
availability of services offered by the logistics sector are of great importance for
economic growth and increasing employment potential.

An effective market strategy for the functioning of an individual firm is built on
the connections between the firm, the consumer and the competitor. As a rule, with
an increase in the volume of production of goods, their cost price decreases.
However, in conditions of oversaturation of the market with goods, it is impossible to
achieve profitability in the activities of companies by focusing on increasing sales
volumes only. In order to sell a product, it is necessary to distinguish it from similar
products, to provide additional properties that better meet the needs of the consumer.
This is facilitated by the market segmentation strategy. The market is becoming more
and more sensitive to the quality of service, which increasingly affects the
achievement of competitive advantages. Logistics is seen as a tool that makes it
possible to take and maintain this position.

In recent years, globalization, increased competition on the world market, more
complex products with a short life cycle, the constant desire to reduce costs and
fluctuating consumer needs have given rise to new technologies and business
processes, so the logistics sector today must be ready to meet new practical
challenges in the future, and quick response to them will be the key to success for
enterprises.

In general, the process of serving customers of a transport company consists in
carrying out transport and forwarding work. In turn, the transport and forwarding
robot consists in the fact that the cargo is accepted from the owner of the cargo,
prepared for transportation and loaded into the vehicle, reloaded from one mode of
transport to another, if necessary, stored in the appropriate place, unloaded from the

vehicle and delivered recipient.



Transport service refers to activities aimed at delivering cargo and carrying out
loading and unloading operations along the entire transportation route from the
consignor to the consignee.

Conventionally, there are three groups of players in the logistics market:

1. Transport companies are companies engaged in cargo transportation and
providing services on domestic and international routes. Their task is to deliver the
cargo to the place specified by the client within the pre-arranged terms.

2. Transport and forwarding companies are also engaged in the organization of
cargo transportation. They act as mediators between the client and the carrier, help in
the search for the executor and transport that meet the criteria for cargo
transportation, and provide forwarding services. This also includes online sites for
searching for drivers and cargo.

3. Logistics companies that provide services for transportation, processing and,
most importantly, storage of goods. A logistics company can become a profitable
partner for those organizations that plan to expand sales markets, reduce the cost of
goods by minimizing delivery costs, because, unlike previous players, they can
distribute goods to the end consumer in the interests of the client. This type of service
may include warehousing, distribution of goods to retail outlets, customer search, etc.
A good logistics company can replace a similar service of an enterprise and provide a
complete logistics chain from the producer to the consumer.

Transport companies most often own transport and lease it to transport
forwarding and logistics organizations, and can also carry out transport themselves.

Therefore, the study of the perspective of the implementation of logistics
engineering solutions in the activities of the transport company is a very relevant
issue today.

Logistics engineering generally deals with the effective use of engineering
methods to resolve logistics problems.

Logistics Engineering is a center service exercise, but provides benefit via

improved efficiency and client satisfaction. The end customer can include another
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process or perhaps work center within the manufacturing facility, a warehouse
exactly where items are stocked or the ultimate customer who will use the product.

Information inaccuracy can adversely affect supply chain performances by lack
of inventories, delay in delivery times, lost sales and decreased customer satisfaction.
Real-time information is essential for making efficient and good decisions. Without
real-time information about specific requirement or any kind of disturbances in
supply chain (machine breakdown, human errors, rush orders, problems supplying
required raw material or components, etc.) erroneous managerial decisions occur.
Variation in production affects downstream members of internal supply chain (e.g.
supply of parts to assembly line) and their planning and scheduling, and consequently
could affect partners in supply chain.

Coordination, integration and particularly sharing information in real-time about
resource constraints, plans and schedules with other supply chain members are very
important.

The status and related information about each component in production must be
monitored individually through its internal and external supply chain. The most of
Ukrainian enterprises still use labor-intensive methods (enter data manually and using
bar-code systems) for products-related data acquisition. Due to limitations in data
acquisition and data interchange between shop floor and IT system, data is often
unreliable and incomplete and needed production status information is unavailable at
the right place and at the right time to make effective decisions. As a consequence of
problems in existing methods of identifying and tracking parts and products, mislay
of parts and products, schedule delay and late deliveries occur and costs increase. To
solve this production management problem, automated data acquisition is necessary
in order to enable the flow of required information to everyone who needs them
through integrated enterprise system and supply chain. There is a need for an integral
enterprise integration, and also external integration of enterprise with supply chain
partners.

At today's level of IT systems, the integration of data is organized in data

warehouses and new models and methods for data analysis and calculation of
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expected business trends are the most significant in order to increase the effectiveness
of IT systems. Also, it is very important to increase the speed of data transfer between
the systems and to create conditions for the development of digital enterprise. The
concept of digital enterprise is related to an enterprise in which the communication
(exchange of information, messages, instructions, technical and technological
documentation) between workers, workers and machines, and also machines to
machines is performed digitally. RFID technology is one of the technologies that
enable automatic object-to-object communication which is unique to digital
manufacturing enterprises.

The purpose of the research is to generalize the theoretical, analyze the practical
and develop scientific and methodological recommendations for the implementation
of logistics engineering solutions in the activities of a transport company.

The object of research is the activities of the transport company in the conditions
of innovative solutions.

The subject of research is the implementation of logistics engineering solutions
in the activities of a transport company.

Achieving the set purpose requires solving the following tasks:

— conduct a research of the essence of the logistic engineering;

— consider RFID systems as one of the logistics engineering solutions;

— determine the advantages and disadvantages of the introduction of RFID
systems in the activities of the transport company;

— conduct a research of the situation on the transport services market in
Ukraine;

— to analyze the activities of the transport company "Ukrtrans Garant™ on the
market;

— develop a strategy for improving the activities of the transport company based
on logistical engineering solutions;

— provide recommendations on the implementation of logistic engineering

solutions in the activities of the transport company;
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— determine the impact of logistical engineering solutions on the activities of
the transport company "Ukrtrans Garant".

The scientific innovation consists in the formation of the conceptual basis for the
implementation of a logistics engineering solution in the activities of a transport
company, the basis of which is the Internet of Things technology, which will increase
the efficiency of the transport company.

Research methods: historical-logical, systemic-structural approaches to the
analysis of the economic state of the enterprise, comparative, graphic and tabular, as
well as statistical methods. The use of a complex approach to the study of quality
control, which allows obtaining a quantitative description of its impact on the activity

and development of the enterprise.
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CHAPTER 1
THEORETICAL PRINCIPLES OF LOGISTICS ENGINEERING IN THE
ACTIVITIES OF A TRANSPORT COMPANY

1.1 Research of the essence of the logistic engineering

According to conducted research we have found several definitions of the terms
“logistics engineering”.

Logistics engineering is usually a field of engineering specializing in the
scientific organization on the purchase, transport, safe-keeping, distribution, and
warehousing associated with materials and complete goods [50].

Logistics engineering generally deals with the effective use of engineering

methods to resolve logistics problems (Fig. 1.1).

Application and mangement of all Logistics engineering incorporating
logistics support elements logistics support analysis (LSA)

Logistics support analysis

Configuration management records (LSAR)

System redudancy studies and
recommendations

Integrated logistrics support (ILS)
programme planning

Failure and trend analysis Failure mode effect criticality

analysis (FMECA)

Reliability, availability and
maintainability analysis (RAM)

Logistics support plan
development and implementation

Risk Management Life cycle costing

Figure 1.1 — Logistics engineering [30]]
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Logistics Engineering is the professional engineering discipline responsible for
the integration of support considerations in the design and development; test and
evaluation; production and/or construction; operation; maintenance; and the ultimate
disposal/recycling of systems and equipment (whole system life cycle) [49].

Logistics Engineering is a center service exercise, but provides benefit via
improved efficiency and client satisfaction. The end customer can include another
process or perhaps work center within the manufacturing facility, a warehouse
exactly where items are stocked or the ultimate customer who will use the product.

Logistics Engineers are utilized throughout the entire system life cycle, from

concept to disposal for the system life cycle stages as per ISO/IEC 15288 (Fig. 1.2).

PRODUCTION

UTILISATION &
SUPPORT

Figure 1.2 — ISO/IEC 15288 System Life Cycle Stages [49]
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The roles and responsibilities that Logistics Engineers undertake over the system

life cycle are both broad and specialized, see below for some examples of Logistics
Engineers tasks (Table 1.1) [based on 30, 49].

Table 1.1 — Some examples of Logistics Engineers tasks

the life cycle

Stages of system

Logistics Engineers tasks

1 2

3

1 | Concept,

Development and

Production Stages

When engaged early in the system or capability
development, Logistics Engineers are responsible for the
integration of support considerations in the design and
development; test and evaluation; production and/or
construction of the mission system (such as reliability,
maintainability, availability, standardization etc.) and also
the supporting infrastructure design aka support system
design (including maintenance, personnel, facilities,
support equipment, spares, supply chains, and supporting

information/data).

2 | Utilization
Support Stage

&

When engaged during the utilization stage, Logistics
Engineers conduct iterative updates of the supportability
analysis (established during the Concept, Design and
Development stage). These updates arise due to the
program of improvement (supportability optimization),

obsolescence and mission system design changes.

3 | Disposal Stage

When engaged during the disposal phase, Logistics
Engineers assist disposal managers with the planning and

staged disposal of systems.

There are several definitions for logistics within systems engineering (SE) and

the definition used will determine what activities are considered part of logistics. The
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SEBoK defines logistics as the science of planning and implementing the acquisition
and use of the resources necessary to sustain the operation of a system [29].

The ability to sustain the operation of a system is determined by the inherent
supportability of the system (a function of design) and the processes used to sustain
the functions and capabilities of the system in the context of the end user. Fig. 1.3,
below, shows a model of the SE aspects for consideration in logistics and logistics

planning.

( Fundions }

|_Technica ‘
Paformance
—

[ Capabilties

Relisbiity  }— E

Meintainabilty =

Nppaaning ( Affcrdiable
Mission System
Effectiveness Operaticnal

Effeciveness

Sustainment S

Support
Processes Package

Public Private

| Liee Cyde Cost / Total Ovner ship Cost J—

Figure 1.3 — Affordable System Operational Effectiveness [29]

The focus of sustainment planning is to influence the inherent supportability of
the system and to plan the sustainment capabilities and processes that will be used to
sustain system operations.

Influence Inherent Supportability (Operational Suitability).

Sustainment influence requires an understanding of the concept of

operations (ConOps), system missions, mission profiles, and system capabilities to
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understand the rationale behind functional and performance priorities. Understanding
the rationale paves the way for decisions about necessary tradeoffs between system
performance, availability, and life cycle cost (LCC), with impact on the cost
effectiveness of system operation, maintenance, and logistics support.

There is no single list of sustainment considerations or specific way of grouping
them as they are highly inter-related. They include: compatibility, interoperability,
transportability, reliability, maintainability, manpower, human factors, safety, natural
environment effects (including occupational health, habitability); diagnostics &
prognostics (including real-time maintenance data collection), and corrosion
protection & mitigation.

The following are key design considerations [29]:

1. Architecture Considerations — The focus on openness, modularity, scalability,
and upgradeability is critical to implementing an incremental acquisition strategy. In
addition, the architecture attributes that expand system flexibility and affordability
can pay dividends later when obsolescence and end-of-life issues are resolved
through a concerted technology refreshment strategy. Trade-offs are often required
relative to the extent each attribute is used.

2. Reliability Considerations: — Reliability is critical because it contributes to a
system's effectiveness as well as its suitability in terms of logistics burden and the
cost to fix failures. For each system, there is a level of basic reliability that must be
achieved for the system to be considered useful. Reliability is also one of the most
critical elements in determining the logistics infrastructure and footprint.
Consequently, system reliability should be a primary focus during design (along with
system technical performance, functions, and capabilities). The primary objective is
to achieve the necessary probability of operational success and minimize the risk of
failure within defined availability, cost, schedule, weight, power, and volume
constraints. While performing such analyses, trade-offs should be conducted and
dependencies should be explored with system maintainability and integrated with the

supportability analysis that addresses support event frequency (i.e. reliability), event
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duration, and event cost. Such a focus will play a significant role in minimizing the
necessary logistics footprint, while maximizing system availability.

3. Maintainability Considerations — The design emphasis on maintainability is to
reduce the maintenance burden and supply chain by reducing the time, personnel,
tools, test equipment, training, facilities and cost to maintain the system.
Maintainability engineering includes the activities, methods, and practices used to
design minimal system maintenance requirements (designing out unnecessary and
inefficient processes) and associated costs for preventive and corrective maintenance
as well as servicing or calibration activities. Maintainability should be a designed-in
capability and not an add-on option because good maintenance procedures cannot
overcome poor system and equipment maintainability design. The primary objective
IS to reduce the time it takes for a properly trained maintainer to detect and isolate the
failure (coverage and efficiency) and affect repair.

Intrinsic factors contributing to maintainability are:

- Modularity — Packaging of components such that they can be repaired via
remove and replace action vs. on-board repair. Care should be taken not to over
modularize, and trade-offs to evaluate replacement, transportation, and repair costs
should be accomplished to determine the most cost-effective approach.

- Interoperability — The compatibility of components with standard interface
protocols to facilitate rapid repair and enhancement/upgrade through black box
technology using common interfaces. Physical interfaces should be designed so that
mating between components can only happen correctly.

- Physical accessibility — The designed-in structural assurance that components
which require more frequent monitoring, checkout, and maintenance can be easily
accessed. This is especially important in low observable platforms. Maintenance
points should be directly visible and accessible to maintainers, including access for
corrosion inspection and mitigation.

- Designs that require minimum preventative maintenance including corrosion
prevention and mitigation. Emphasis should be on balancing the maintenance

requirement over the life cycle with minimal user workload.
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- Embedded training and testing when it is determined to be the optimal
solution from a total ownership cost and materiel availability perspective.

- Human Systems Integration (HSI) to optimize total system performance and
minimize life-cycle costs by designing systems and incorporating technologies that
(a) require minimal manpower, (b) provide effective training, (c) can be operated and
maintained by users, (d) are suitable (habitable and safe with minimal environmental
and occupational health hazards), and (e) are survivable (for both the user and the
equipment).

4. Support Considerations — Support features cannot be easily added-on after the
design is established. Consequently, supportability should be a high priority early in
the program'’s planning and integral to the system design and development process.
Support features cut across reliability, maintainability, and the supply chain to
facilitate detection, isolation, and timely repair/replacement of system anomalies.
These include features for servicing and other activities necessary for operation and
support including resources that contribute to the overall support of the system.
Typical supportability features include diagnostics, prognostics, calibration
requirements, many HSI issues (e.g. training, safety, occupational health, etc.), skill
levels, documentation, maintenance data collection, compatibility, interoperability,
transportability, handling (e.g., lift/hard/tie down points, etc.), packing requirements,
facility requirements, accessibility, and other factors that contribute to an optimum
environment for sustaining an operational system.

Planning Sustainment Processes.

Process efficiency reflects how well the system can be produced, operated,
serviced (including fueling) and maintained. It reflects the degree to which the
logistics processes (including the supply chain), infrastructure, and footprint have
been balanced to provide an agile, deployable, and operationally effective system.

Achieving process efficiency requires early and continuing emphasis on the
various logistics support processes along with the design considerations. The
continued emphasis is important because processes present opportunities for

improving operational effectiveness even after the design-in window has passed via
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lean-six sigma, supply chain optimization, or other continuous process improvement

techniques.

Sustainment Analysis (Product Support Package).

The product support package documents the output of supportability analysis

and includes details related to the following twelve elements (links below are to
excerpts from (NATO RTO 2001) [29]:

1.

Product/information technology (IT) system/medical system support

management (integrated life cycle sustainment planning).

product/IT system/medical system support strategies;
life cycle sustainment planning;
requirements management;
total ownership costs / life cycle costs planning & management;
Integration and management of product support activities;
configuration management;
production & distribution;
energy, environmental, safety and health management;
policies & guidance;
risk management.
Design Interface.
reliability;
maintainability;
supportability;
affordability;
configuration management;
safety requirements;
environmental and hazardous materials requirements;
human systems integration;
calibration;
anti-tamper;
habitability;
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- disposal,;

- legal requirements.

3. Sustainment Engineering:

- failure reporting, analysis, and corrective action system;

- value engineering;

— diminishing manufacturing sources and material shortages.

4. Supply Support (materiel planning).

5. Maintenance Planning:

- reliability centered maintenance;

- maintenance concepts;

- levels of maintenance (level of repair analysis);

- condition-based maintenance;

- prognostics & health management.

6. Support Equipment.

7. Technical Data.

8. Manpower & Personnel.

9. Training & Training Support.

10. Facilities & Infrastructure.

11. Packaging, Handling, Storage, & Transportation.

12. Computer Resources.

Sustainment Implementation.

Once the system becomes operational, the results of sustainment planning
efforts need to be implemented. SE supports the execution of the twelve integrated
product support elements of a sustainment program that strives to ensure the system
meets operational performance requirements in the most cost-effective manner over
its total remaining life cycle, as illustrated in Fig. 1.4.

Once a system is put into use, SE is often required to correct problems that
degrade continued use, and/or to add new capabilities to improve product
performance in the current or a new environment. In the context of integrated product

support, these SE activities correspond to the integrated product support (IPS)
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element Sustaining Engineering. Changes made to fielded systems to correct
problems or increase performance should include any necessary adjustments to the
IPS elements, and should consider the interrelationships and integration of the

elements to maintain the effectiveness of the system’s support strategy.

[ Integrated Product Support Elements |
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Figure 1.4 — Sustainment implementation illustration [29]

The degree of change required to the product support elements varies with the
severity of the problem. Minor problems may require a simple adjustment to a
maintenance procedure, a change of supplier, a training course modification or a
change to a technical manual. In contrast, problems that require system or component
redesign may require engineering change proposals and approvals, IPS element trade
studies, business case analysis, and updates to the product support strategy. The focus
IS to correct problems that degrade continued use, regardless of the degree of severity.

Evolutionary systems provide a strategy for acquisition of mature technology;

the system delivers capabilities incrementally, planning for future capability
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enhancements. A system of systems perspective is required for these systems to

synchronize the primary and sustainment systems.

1.2 Consideration of the RFID system as one of the logistics engineering

solutions

RFID (Radio Frequency Identification) is a way to store and transmit
information from a convenient label carrier to the desired location, using special
devices [50]. Such identification marks make it easier to identify various objects:
goods in the store, movable vehicles during transportation, help to determine their
location, can identify people and animals, not to mention the wide range of
identification of documents and property.

The electromagnetic wave received by the RFID tag from the antenna activates
it, and it becomes possible to both write data to the tag and read data from the tag.
The antenna thus serves as a multifunctional communication channel between the
transceiver and the label, fully providing the processes of data transmission and
reception.

Antennas of various shapes and sizes can be built into scanners, gates, turnstiles
— in different means for working with RFID-tags, in order to provide access to
information stored in the tags of goods, objects, people, vehicles, etc. — all, which
moves through the coverage area of the scanner antenna, and has an RFID tag.

The antenna can work continuously and constantly read the labels in large
numbers, constantly interrogating them, or can be turned on for a while at the signal
from the operator. The antenna with the transceiver and the decoder are often in one
common housing, so that the signal from the antenna would be immediately
demodulated, decoded and transmitted via a standard interface to a PC for further

processing of the received data.
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The label itself usually contains an antenna, receiver, transmitter, and storage
memory (Fig. 1.5). The label receives energy from the radio signal of the reader
antenna or from its own power supply, after receiving an external signal, the label
responds with its own signal, which contains certain identification information. So

RFID tags are a kind of label, only smarter.

Electromagnetic field
to energize tag

= (. —> s

Data I [ |

RFID Tag RFID Antenna Application

Figure 1.5 — Scheme of work of RFID system [40]

The passive RFID tag is able to work without its own power source, it receives
power for power only from the scanner signal (Fig. 1.6). Such labels are smaller in
size than active ones, lighter in weight, cheaper to manufacture, and have an
unlimited service life — this is their main advantage.

The conditional disadvantage of a passive RFID tag is that a sufficiently
powerful reader is required.

The active label is distinguished by the presence of a built-in battery or the need
for a connected battery. Such labels interact with the scanner antenna at a greater
distance than passive labels, because they require less power from the antenna during
operation — this is the main advantage of active labels, they have a reading distance 2-
3 times longer than passive labels, in addition, the active label can move at high

speed through the scanner's range, and still have time to work.
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Figure 1.6 — RFID tag

Both passive and active labels for write / read, single / multiple, can vary widely

regardless of diet (Fig. 1.7).
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Figure 1.7 — RFID tags types [43]

The barcode is printed only once at the stage of production and packaging, and

the information on the RFID tag can not only be completely changed, but also

supplemented. Labels can be read in large numbers at once due to the anti-collision

mechanism, which is difficult to achieve for graphic codes.
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Writing on the label is quite fast, and graphic codes must first be typed, then
printed and pasted, and even preserve the integrity of the image.

With RFID-IDs everything is easier, it is enough at the stage of production to
"Implant” the label in the package (not necessarily outside), then write data in a
contactless way, and the label will be eternal (at least 1,000,000 interactions with the
scanner antenna).

In addition, data written to the label, in whole or in part can be protected from
reading or overwriting with a password if necessary — this is a reliable way to protect
against forgery. In this case, the reading occurs at any position of the label in the area
of the scanner — it is more convenient than the graphic code, which must be presented
exactly to the scanner.

Currently, the field of application of information systems based on RFID
technology is quite wide, especially in the field of business process automation,
where there is a process of sequential replacement of bar coding technology. This is
due to the fact that RFID systems have much more advantages than traditional bar
coding systems. Among the main advantages of radio frequency identification
technology are the following (Table 1.2) [based on 13, 15, 33, 40, 43, 52].

RFID belongs to a group of technologies referred to as Automatic Identification
and Data Capture (AIDC). AIDC methods automatically identify objects, collect data
about them, and enter those data directly into computer systems with little or no
human intervention. RFID methods utilize radio waves to accomplish this.

At a simple level, RFID systems consist of three components: an RFID tag or
smart label, an RFID reader, and an antenna.

RFID tags contain an integrated circuit and an antenna, which is used to transmit
data to the RFID reader (also called an interrogator).

The reader then converts the radio waves to a more usable form of data.
Information collected from the tags is then transferred through a communications
interface to a host computer system, where the data can be stored in a database and

analyzed later.
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Table 1.2 — The main advantages of radio frequency identification technology

The main advantages

Description

2

3

The

remote

of

of

possibility
reading
information from radio

frequency labels

The ability to read radio frequency labels that are inside
the radiopaque packaging, which allows you to quickly
determine the contents of packaging units (boxes,

boxes, etc.) without opening them.

The ability to quickly
read information from
a large number of

radio frequency labels

It allows quickly determine the contents of packaging
units, even if there is a large number of labeled
products inside the package, and these products can be
the same or different. The allowable distance from the
reader to the radio frequency label depends on the

frequency range used and can reach tens of meters.

No strict requirements
for the accuracy of
positioning relative to
the reader and the
spatial orientation of

radio frequency tags

It simplifies the automation of the reading process
(reader antennas can be located in gates, doorways,

special portals or portable RFID readers).

The ability to remotely
record and overwrite
information in radio

frequency tags

The possibility of using radio frequency labels not only
for automated accounting of marked products, but also

to detect their unauthorized movement, including theft.

The ability to label not
only the product range

Assign a unique number to each unit of the product
with storage of information about the technological

process of production and transportation.

Benefits of RFID systems [based on 71]:

— adds flexibility and intelligence in the process to improve service levels;

— allows to check shelves, boxes, and pallets on top without any eye contact;
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— integrated automated receiving PCP in manufacturing enables you to continue
without waiting for the receipt of the material;

— it enables to control the expiry date, automatic filling of missing files,
inventory and returns control, and expediting checkout;

— reduces the total cycle time order until the goods delivery;

— reduces the errors made in deliveries of customers’ orders;

— allows to read multiple tags and hence increases the reading speed instead of
processing one bar code at a time;

— easy monitoring of all logistics operations along with increased security;

— increased speed and agility in locating materials;

— helps in avoiding tampering with recording of unique codes;

— makes it easy to manage products and materials with less manpower.

Real-world applications of RFID [based on 13, 15, 33, 40, 43, 52]:

— Agriculture. RFID is useful to track the movement and health of animals in the
farm. It ensures that each animal in the farm is taking the correct food. Monitoring
your cattle’s health manually can be costly as well time consuming. However, with
RFID you can achieve this automatically and without much expenditure.

— High-cost goods tracking. RFID has successfully managed to mitigate the
challenge of high-cost goods security. With item-level tagging of high-cost goods
with RFID, it’s possible to track them right from the factory to the distribution center
and ultimately to the store. Moreover, this process is both convenient and cost-
effective.

— Defense. RFID also has a key application in defense. It’s used for weapon and
soldier’s movement tracking. Moreover, it provides real-time information so it
becomes easy to track down the location of a weapon. In the case of emergencies,
RFID enables you to easily access the real-time database when it’s not possible to
take help of other battalions.

— Kiosks. RFID can also be used by the kiosks for managing resources or to

interact with their customers. Rental kiosks use RFID tags to ensure that the customer
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received their chosen movie rental. Apart from that it’s also used for interactive
media display in which an RFID reader interrogates the cards or badges.

— Library systems. RFID system in library helps in enhancing the efficiency of
circulation operations. Libraries often use barcodes with proper positioning and line
of sight. Whereas, with RFID tags you scan it from multiple angles which makes the
check-in and check-out process way faster than that of barcode. We saw some of the
major real-world applications of RFID technology in various

— RFID in supply chain management and logistics. Supply chain management
and logistics are considered as the most fertile field as far as the applications of RFID
is concerned. RFID in the supply chain plays a major role in enhancing the visibility
right from the point of manufacturing, via supply chain, and most significantly from
the back room to the floor, and ultimately to the exit door. RFID has a major say
when it comes to inventory management, warehouse management, and retail sector.
Let’s see in detail about them all.

— Inventory management. Inventory management is an important element of
supply chain management. It includes various aspects like monitoring, administering,
controlling, storing, and ultimately using the materials for the sale of a product.
Inaccuracy in inventory management is inevitable and is prevalent in many
industries. The inaccuracy is nothing but the mismatch between the inventory records
and the actual amount of product available for the sale. RFID technology can provide
numerous benefits to improve the inventory management system. RFID tags have the
capability to read through an item. Moreover, the person can scan several items at a
time. These properties of RFID help to speed up the inventory management process
and reduces human errors thus rendering a highly accurate inventory record.

— Warehouse management. Warehouses are simply storage area where you store
different products received from the suppliers. These products are then distributed to
the customers. Recently, RFID has emerged as a technology that supports warehouse
management system for simpler supply chain and greater product intelligibility. With
RFID technology you can automate important tasks which take place during

receiving and shipping processes. RFID also increases efficiency of identification and
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validation activities along with reducing human errors. RFID ensures identification of
products at an instant and greater control over items in the warehouse. Due to this the
supply chains now have a greater information flow as compared to the material flow.
This further reduces currency cost.

— Retail sector. RFID technology has already started to revolutionize the retail
sector. Wal-Mart a behemoth in retail sector is experimenting with the passive RFID
tags of passive types to meet high consumer demand. RFID increases the product
visibility in the retail inventory that helps in better inventory control and customer
experience. This is highly relevant in larger stores that have facility of customers
searching for their chosen products online which the store has the current stock
available for sale. Secondly, RFID provides enhanced product identification by

storing distinctive identification number.

1.3 Benefits and weak points of implementing RFID-systems in in the

activities of a transport company

Logistics is getting, in the right way, the right product, in the right quantity, in
the right place at the right time, for the right customer at the right cost.

The logistics concept is performed based on the activity flow of materials and
products, from the point of supply to the point of consumption. There are different
activities need to be taken into account in order to maintain the flexibility in a
logistics system. Based on the importance of logistics management, these logistics
activities are divided into primary and supporting activities.

Primary activities which are able to contribute to achieving logistics objective
including Customer Service, Transportation, Inventory Management and Order
Processing. Supporting activities which support the primary activities including
Warehousing, Purchasing or Procurement, Materials Handling, Packing, Production
Scheduling and Information Maintenance [based on 13, 15, 33, 40, 43, 52].

31



RFID technology provides a huge support in logistics by enabling visibility,
which means that at any time, anyone can be able to access to inventory, orders and
delivery points. RFID enables efficiency in logistics by shortening or eliminating the
time-wasting manual processes. It also supports labor reduction by applying
automatic processes, which using always-on fixed RFID readers and on-demand
handheld readers. The visibility of RFID provides real-time data, this real-time nature
is considered as a benefit in giving out the latest information, so the organization can
make the best decision. Better visibility supports the reduction of operating costs,
maximizes on-time deliveries and develops customer satisfaction.

Different advantages of RFID technology implementation in inventory control
include automatic replenishment, automatic picking and stock routing and automatic
order generation from current inventory.

Thanks to RFID ability of real-time tracking, the organization is able to control
the real-time information of inventory and tracks on it respective locations, inventory
can be replenished automatically when it reaches the reorder point.

Different RFID applications are implemented within warehouse, retail
operations and supply chain. The technology is used in warehouse to replenish
picking locations, cross-docking, etc; in retail operations to replenish shelves; in the
supply chain to replenish inventory in different components in its physical network.

The Fig. 1.8 shows the benefits of RFID visibility in order to support timely
information in the supply chain. The whole information cycle is effectively repeated.
The figure shows the promising advantage of RFID in collecting automatically real-
time information, which is a crucial benefit in item tracking and inventory
management. Thus, it enables the reduction of labor cost, transportation and facilities
cost when moving inventory in the supply chain, which leads to the reduction in
business costs.

The real-time locator system in RFID technology enables organization to know
information about employee location and inventory status. By this way, the firm can
optimize the efficiency in order picking and stocking routes of employees. One of the

software applications that utilizes this picking and routing benefit from RFID
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technology is Warehouse Management System (WMS). RFID system provides real-
time employee location information as aforementioned, which creates an ease in
optimizing order picking schedules, for example, the item needed to be picked is
identified quickly and easily, then the system is able to assign the closest worker to

handle the item.
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Figure 1.8 — Diagram, which shows the ability of RFID in providing timely

information and visibility [based on 71]

The term cross-docking is used when inventory is received at the dock and then
immediately transferred to the next shipment in order to reduce a great number of
labor and time for storing, replenishment, picking and packing of the product. The
ability to group different orders based on the latest inventory availability by using
RFID called waves automatically. The accuracy in this order batching of waves can
be optimized by the real-time ability of RFID technology, which perform an accuracy
of inventory and immediately identify the needed secondary location for the
inventory.

RFID technology creates an ease in product receiving process in warehousing,
which allows the warehouse to automatically identify the accurate packages via the
RFID tags attached to each package/item without human intervention. The firm is

able to optimize an efficiency and effectiveness of warehousing process by
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eliminating the physical checking process. Moreover, when it comes to cross-docking
(the explanation of cross-docking is mentioned in the section above), RFID
immediately identifies and informs the system the position of specific
packages/products need to be prepared for the next order. Then, the system
automatically reads the information of RFID tags attached to packages/products
needed a cross-dock movement and assists them to the specific dock or place on the
waiting vehicle. Another advantage of receiving process using RFID technology is
that RFID can read accurately regardless packages/products position, while barcode
can only be read when the packages are placed properly.

In the storage zone, RFID allows different tagged products or pallets to be
identified from anywhere. This ability maximizes an efficiency of storage,
replenishment and picking process from various types of storage racks. The ability in
automatically identified items provides productivity and accuracy in picking and
packing the correct items.

RFID technology ensures accuracy in the shipping process of different products
by applying RFID readers at exists of the warehouse. After packages going through
the RFID reader or portal, verification is made to ensure a correct order, accurate
amount and on which outbound vehicle to be placed.

Order processing includes collecting, checking, entering and transmitting sales-
order information. The advantages of RFID technology in order fulfillment
perspective are also performed in some functions of inventory control and warehouse
management above. RFID eliminates the inaccuracy such as sending items to wrong
destination or involving in a delay in picking/sending items. The advantage supports
the great reduction in logistics and organization cost. RFID tags allow accuracy in
activities involved in picking, shelving, cross-docking and this ability is able to
maximize the speed of these logistics processes.

The term “reverse logistics” means the return of used products, packaging
materials, production disposal, other wastes, etc. RFID eliminates the information
limitation of which products being returned. The RFID tags attached to each item

allows organization to optimize the return handling process. Based on the information
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contained in RFID tag on returned items, the system will automatically recalculate
the current inventory and updates the latest information.

RFID technology requires a little or without the need of having people to scan
individual item with a barcode scanner. In logistics perspective, RFID tags allow the
organization to maximize efficiency in logistics processes by automatically checking
shipment, optimize cross-docking, identify hundreds of items at the same time and
immediately update the inventory system. Less human intervention leads to reduction
in damages, decrease in labor cost and operation cost will also be reduced.

Shrinkage occurs when orders are misplaced, robbery caused by employees,
poor performance on inventory management, etc. The automatically identify ability
on individual products enables RFID to immediately identify whenever shrinkage
occurs. Problems from shrinkage take up to 5 percent of stock. Therefore preventing
such losses is essential in logistics cost improvement [71].

RFID technology has many advantages for the logistics and logistics activities,
however, there are also issues and challenges, which creates reluctance in adopting
the technology. The problems that organizations are facing include the security of
RFID systems, privacy issues, high cost in RFID deployment, lack of global
standards and regulations, environmental factors, lack of knowledge and experience,
and data management (Table 1.3).

One of the most controversial issues of implementing RFID systems is the
personal privacy protections of customers. By being able to record personal
information of consumers, RFID technology has involved in personal privacy issues.
The technology allows systems to develop consumers’ personal details by recording
their transactions when consumers make a purchase. RFID technology is able to
record consumers’ name, address, product purchased and other personal information.
Based on the invisible reading of RFID tags ability, consumers can be ‘“scanned”
without their knowledge. Thus, by misusing the technology, the attacker is able to
easily track on consumers with RFID tagged item after purchasing in order to obtain

information such as their location or movement.
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Table 1.3 — Problems in RFID-systems implementation and possibilities for

solving the problem [based on 71]

Problems in RFID

Ne ) ) Possibilities for solving the problem
implementation

1 2 3

1 | Security of RFID systems | Insignificant for a cargo handling complex, or is

solved by a general improvement of the company's

IT security.
2 | Privacy issues Insignificant for a cargo handling complex, or is
solved by a general improvement of the company's
IT security.
3 |High cost in RFID | The larger and more complex the cargo turnover, the
deployment faster the project pays for itself.
4 | Lack of global standards | Use best commercial practices as long as they do not
and regulations violate applicable law.
5 | Environmental factors Calculation of the layout of the antenna-tag pair for
the planned cargo at the design stage.
6 | Lack of knowledge and | Involvement in the project design of specialists in
experience the field.
7 | Data management Improvement of IT systems.

These abilities of RFID technology aforementioned have led the technology to

many concerns involved in consumer informational privacy issue, consumer’s

physical privacy and consumer’s civil liberty. Thus, organizations, which implement

RFID technology, should educate customers and consumers the limitation of the

technology and ensure them that RFID tags are applied on item-level only.

Cost is one of the major challenges of implementing RFID technology. Since the

technology requires high-cost implementation, organization must carefully concern

about its need of adopting RFID technology. The success of RFID technology

implementation is measured by its cost-benefit analysis.
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The cost of RFID tags ranges between $0.3 and $0.6 [71]. The cost varies
depending on different types of products, for example, RFID tags cost higher on
luxury products than normal products. Thus, RFID tags’ price is known as major
influence on the adoption of the technology. However, not only RFID tags cost
organization a great amount of investment, RFID system’s hardware and software
application are also expensive. Another cost needed to take into concern is employee
training on new RFID technology. RFID technology is still seen as a developing
technology, some organizations concerned about the high risk of fully investing in the
technology.

Overall, implementing RFID technology requires a great investment. These
major costs fall into tags, hardware and software application, consultancy fees and
employee training.

Global standards allow barcode to be read by all retailers, unlike RFID,
manufactures and retailers produce/use different types of tags that have various
methods of communication. Different countries have different regulations applied to
RFID frequencies and RFID power level, which leads to the impossibility of systems
could be used among different countries.

For example, there is no global agreement on frequency used on RFID systems,
different UHF bands are applied on different countries of the world. Thus, the lack of
standards and uniform regulations of RFID technology leads to the low performance
of interoperability between applications and devices around the world and RFID
technology adoption.

In RFID frequencies, high frequency (HF) and ultra-high frequency (UHF) are
known as the common use for RFID technology implementation. Unfortunately,
these two frequencies are greatly impacted by specific type of environmental factors,
which are water and liquids. Liquids are able to reduce the read range or prevent the
communication between tags and readers by absorbing the RFID signals. Another
environmental factor should be taken into account is metal. Metal is able to deflect
the radio waves of RFID, however, this problem can be solved by creating a path so

that radio waves can pass through the material. The other problem is that, if some
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applications used in logistics process generate almost the same frequency as RFID
applications, it creates bad performance of RFID technology. Fortunately, shielding
RFID reader is able to prevent different frequencies from interfering with RFID
signals.

RFID technology is still known as a complex technology, which requires
essential knowledge and experience in implementation. Since the lack of expertise in
the field, many small organizations have involved in difficulties in their initial project
of piloting the technology. From customer perspective, the lack of knowledge about
RFID technology might cause customer’s disappointment in the cost of RFID. While
bar code technology cost less than RFID technology, customer might become
reluctant to use RFID technology.

80 % of companies implemented RFID technology involve in the problem of
lacking skills, and employee training is also a huge challenge [52]. The experts in the
field, who have RFID deployment experience, are hard to find. Thus, education of
skills and knowledge related to RFID technology is critical in long run of RFID
development.

Data management is a key issue of RFID technology implementation. Due to the
high volume data from tagging individual product, strong data management is able to
ensure this massive amount of data produced by RFID systems can be well-
processed. Organizations are facing challenges in managing RFID data such as large
quantities of data, data integration across multiple facilities.

As aforementioned, RFID systems can create large volume of data due to
various tagged items, which leads to information overload. The technology requires
the robust IT systems to handle this problem. Organizations that have multiple
facilities located in different places and these facilities connect to one IT center, also
involve in the same problem of information overload. The IT infrastructures not only
manage the raw RFID data from these facilities but transfer these massive data to an

IT center.
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1.4 Chapter 1 summary

In this chapter, the theoretical foundations of logistics engineering in the
activities of a transport company are considered.

First of all we made research of the essence of the logistic engineering. Logistics
engineering generally deals with the effective use of engineering methods to resolve
logistics problems. Logistics Engineers are utilized throughout the entire system life
cycle, from concept to disposal for the system life cycle stages.

Then we considered the RFID system as one of the logistics engineering
solutionsro RFID (Radio Frequency ldentification) is a way to store and transmit
information from a convenient label carrier to the desired location, using special
devices. Such identification marks make it easier to identify various objects: goods in
the store, movable vehicles during transportation, help to determine their location,
can identify people and animals, not to mention the wide range of identification of
documents and property.

The label itself usually contains an antenna, receiver, transmitter, and storage
memory. The label receives energy from the radio signal of the reader antenna or
from its own power supply, after receiving an external signal, the label responds with
its own signal, which contains certain identification information. So RFID tags are a
kind of label, only smarter.

The passive RFID tag is able to work without its own power source, it receives
power for power only from the scanner signal (Fig. 1.6). Such labels are smaller in
size than active ones, lighter in weight, cheaper to manufacture, and have an
unlimited service life — this is their main advantage.

Currently, the field of application of information systems based on RFID
technology is quite wide, especially in the field of business process automation,
where there is a process of sequential replacement of bar coding technology. This is
due to the fact that RFID systems have much more advantages than traditional bar

coding systems.
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CHAPTER 2
RESEARCHING THE POSSIBILITIES OF IMPLEMENTING
LOGISTIC ENGINEERING SOLUTIONS IN THE ACTIVITIES OF THE
TRANSPORT COMPANY

2.1 Research of the situation on the transport services market in Ukraine

Our analysis of the situation on the transport services market in Ukraine showed
that in recent years the volume of transported goods by all types of transport ranged
from 600 to almost 812 million tons. During the period under review, the maximum
volume of transported goods was observed in 2011, the minimum — in 2020.
According to the results of 2021, the volume of transported goods by all modes of
transport amounted to 619.9 million tons (Fig. 2.1) [62].

The undisputed leaders for many years are rail and road transport. At the same
time, the volume of road transport is constantly growing from 140 million tons in
2009 to a record 244 million tons in 2019. In contrast to the volume of transportation
by rail, which has been steadily decreasing since 2011 (468.4 million tons), according
to the results of activity, 312.9 million tons were transported in 2019, and only 305.5
million tons in 2020.

As of the end of 2019, the market shares of freight transportation were
distributed as follows: 36% were carried out by road, and 46% by rail (which was a
historical minimum).

The conducted study of the freight transportation market in terms of determining
the volume of transportation services provided revealed a noticeable change in
market shares. This is especially observed in the segmentation of the market on the

basis of characteristics more characteristic of each type of transport of goods.
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Figure 2.1 — Dynamics of cargo transportation by types of transport [62]

A similar trend was observed in the dynamics of changes in market shares of
different modes of transport. In particular, without much change were:

— air transportation — less than 0.02% annually;

— water transport — about 1% annually;

— pipeline transportation — from 22% in 2009 to 16.7% in 2019.

According to the SSSU [67], in general, transport enterprises in 2021 increased
freight traffic by 3.3% compared to 2020, that is, to 619.9 million tons. At the same
time, rail transportation increased by 2.9% (to 314.3 million tons), road transportation
increased by 16.2% (to 222.6 million tons), pipeline transportation decreased by
20.4% (to 77.6 million tons).

In general, according to the results of 2021, the shares of different types of
transport in the total volume of freight transported were distributed as follows
(Fig. 2.2) [62]:

— railway transport — 51 %;

— road transport — 32 %;
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— water transport — 1%;
— pipeline transport — 16 %;

— air transport — 0.02 %.

Share of transport modes in freight turnoverin
2021

62,35%

16,05%

Figure 2.2 — Shares of transport modes in total freight transported [62]

Since each type of transport usually served the relevant sectors of the economy,
such sharp changes in market shares may indicate the formation of extremely
negative factors for the development of the national economy, which in turn may
adversely affect the transport industry due to excessive load on roadways.

Summarizing the statistical data, we can say that in recent years, road transport
has increased its market share by more than half (+57%), water transport, on the
contrary, has lost almost half of the market share (-44%), a significant decrease in
market share occurred in rail transport (-8%).

In view of the above, we can draw an intermediate conclusion: over the past ten

years, road transport has demonstrated quite successful expansion in the freight
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market of Ukraine, while its other competitors are weakening their positions.
However, this trend is extremely threatening, because in terms of Ukraine's tasks and
commitments towards the European Green Deal, rail and water transport should
increase their market shares.

Next, we analyze the average distances of transportation by different modes of
transport in Ukraine (Fig. 2.3) [62].

Average distance of freight transportation in Ukraine,
2009-2021, km

2009 2010  20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
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Figure 2.3 — Average distance of freight transportation in Ukraine [62]

The average distance of transportation by rail is more than 500 km, by road —
more than 200 km. At the same time, it is worth noting that for rail transport this
figure is growing annually, while for road transport it is constantly decreasing:

— in 2009 — 501 km by rail and 242 km by road,;

— in 2019 — 581 km by rail and 200 km by road;

— in 2021 — 574 km by rail and 209 km by road.
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Indicators of the average distance of water transport (2009 — 809 km, 2019 —
555 km, 2021 — 556 km) can be used as a certain benchmark, but its very small share
practically does not affect the activity of current transport freight traffic.

The change in this indicator confirms the implementation of a scenario that
negatively affects both the national economy and its environmental aspects:

— rail transport reduces its participation in short segments of logistics chains,
while it is actively replaced by road transport;

— during road transportation, the load (i.e., the specific weight) of one
conditional vehicle increases, which, taking into account the peculiarities of the
national transportation market, can be interpreted as an increase in the load on the

axle (and this in turn leads to the "destruction” of roads).

2.2 Analysis of the activity of the transport company "'Ukrtrans Garant™

For more than 15 years, the logistics company "Ukrtrans Garant” has been
organizing cargo transportation in Ukraine and abroad. Extensive experience in cargo
delivery for legal entities and private individuals has allowed Ukrtrans Garant to
develop a reliable logistics system and makes it possible to effectively cope with the
tasks and ensure the efficiency and safety of cargo delivery from "door to door".

The company "Ukrtrans Garant" provides transportation in Ukraine and around
the world, guarantees the safety of goods and demonstrates an understanding of the
nuances, even in the most unusual cases [81].

The company "Ukrtrans Garant" offers the following types of services:

— international transportation;

— transportation in Ukraine;

— standard cargo transportation;

groupage cargo transportation around the world;
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— transportation of oversized and oversized agricultural and construction
machinery;

— transportation of bulk cargo;

— oversized transportation;

— customs brokerage services;

— cargo insurance.

The company "Ukrtrans Garant™ transports everything that can be transported.
The main groups of goods with which the company works are shown in Fig. 2.4 [81].

The company's clients are both large enterprises and private individuals, and
therefore the company does not focus on providing only one type of service, but
constantly expands the range of its services.

The company "Ukrtrans Garant" cooperates with Ukrainian and foreign
manufacturers and offers its customers:

- individual approach to each client;

- fast and high-quality transportation;

- selection of the optimal route;

- guarantee of delivery safety;

- large fleet of vehicles with different carrying capacity and body type;

- ideal ratio of quality and cost;

- wide range of services and coverage of countries — Ukraine, European and
Asian countries.

Advantages of the company "Ukrtrans Garant":

- reduction of costs for the delivery of goods by passing transport in any
direction in Ukraine;

- daily deliveries of more than 2000 tons of cargo in Ukraine allow us to
improve the quality of our work every minute;

- delivery of goods is carried out in a timely manner, we also provide fast
delivery of the car for loading;

- all cargoes are insured against accidents, theft and even late delivery;
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- delivery of goods both directly from the supplier to the customer, and through
the central warehouse of the company "Ukrtrans Garant", which allows to reduce the
customer's costs for the delivery of goods due to the optimization of the logistics of
our company;

— execution of all necessary documents for the goods;

- vehicles of the company "Ukrtrans Garant™ have the necessary certificates and
permits to work in Ukraine and abroad.

Also, in addition to the delivery of goods from one city to another, the company
"Ukrtrans Garant" works in the city. The company not only carries out apartment and
office moves, but also transports construction equipment, as well as delivers various
goods to consumers, if they do not yet have their own delivery service.

Quite often both individuals and companies need to deliver heavy and large
loads in Ukraine, which, however, will not occupy the entire car. Therefore, they use
the services of postal services. But the cost of delivery in such services is so high that
it is unprofitable to send such goods or cargoes with their help.

But, in addition to postal parcels, there are also transportation of groupage
cargoes, which can be ordered in logistics and transport companies. In Ukraine, one
of the most popular companies providing the service of transportation of groupage
cargo is "Ukrtrans Garant".

The company collects groupage cargoes at central warehouses in many cities of
Ukraine. Then our experienced logisticians form trucks based on the delivery time,
delivery direction, type of goods and its volume. As a result, the cargo goes to the
right city together with the cargo of other customers. The client together pays for the
services of the carrier company, logistics services, as well as paperwork and
insurance. As a result, the cost of cargo delivery will be minimal compared to the
similar cost of postal carriers.

Agricultural and construction machinery is a product that can be bought not in
every city of Ukraine. This applies to both equipment of domestic manufacturers and

imported special equipment.
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Therefore, the company "Ukrtrans Garant" offers its services for delivery to
Ukraine from China, Italy, Germany and other countries:

- tractors and mini-tractors;

- cranes;

- elevators;

— grain carriers and other machinery for agriculture and construction works.

But, in addition to the import of oversized and oversized special equipment to
Ukraine (as well as export of equipment), the company transports tractors and
combines, cranes and other equipment on the territory of our country.

The company "Ukrtrans Garant™ also offers on a regular basis its services for the
delivery of special equipment in Ukraine, as well as services for the international
delivery of special equipment, to manufacturing companies that import, export and
sell equipment for construction and agriculture in Ukraine.

For construction companies, food industry companies, agricultural enterprises,
chemical industry enterprises and others, we offer to deliver with our help a variety of
food and non-food bulk cargoes in Ukraine, as well as throughout Europe and Asia.

For this purpose, the fleet of Ukrtrans Garant has special vehicles designed for
long-distance transportation:

- grain, cereals, sugar;

- sand, cement, gravel,

- dry fertilizers, etc.

Delivery of bulk cargo in Ukraine is made from any city directly from the place
of loading to the place of unloading. You can order from us not only transport, but
also logistics services, as well as cargo insurance and its storage in our warehouse on
request.

The company also provides international cargo transportation of bulk cargo. The
company's trucks are equipped with closed bodies or waterproof awnings, so your
cargo will not suffer during a long trip neither from rain nor from snow.

When organizing a "turnkey" moving company "Ukrtrans Garant" adheres to 5
principles of work that 100% guarantee the safety of things:

48



1. Full financial responsibility for the safety of things. At the very beginning of
the work a contract is signed. It clearly fixes the entire list of things and the
company's responsibility to the client. The company guarantees that everything will
arrive on time, safe and sound.

2. Thorough inventory of all things and optimization of the estimate. The
manager will come to your home for free for a preliminary assessment of the number
of things and calculate the estimate. He can answer all questions, decide which
machine is needed, how many staff, time for packing and loading.

3. Packing of each item by special technology. The company has 27 packaging
materials and 89 algorithms for careful packing of different types of things: furniture,
fragile sets, household appliances, etc.

4. Our neat and careful movers. All movers undergo rigorous selection and
training. The process of their work is monitored by the foreman and controls
compliance with quality standards.

5. Own fleet of vehicles. 17 trucks with a carrying capacity from 2 to 30 tons
allow you not to look for a car on the side, but to submit for loading directly from the
parking lot when it is convenient for the client.

When moving abroad, the company takes care of customs clearance and
paperwork:

- helps to pass customs;

prepares a package of all necessary documents;

- the client can personally accompany the cargo;

organizes transportation of pets;

- the client can track the movement of the car by GPS.

Customers' belongings can "wait" in the warehouse of the company "Ukrtrans
Garant”. After all, there are cases when the client urgently needs to vacate the
apartment, and there is nowhere to transport things.

The company can leave customers' belongings in its warehouse and then deliver

them to a new address.
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According to paragraph 22.5 of the Traffic Rules of Ukraine, oversized cargoes
are cargoes, the size or weight of which (including the car) exceeds the following
limits:

- actual weight over 38 tons;

length over 22 meters;

height over 4 meters above the road surface;

width more than 2.65 meters;

the cargo protrudes beyond the rear dimension of the vehicle by more than 2

meters.

Their transportation is subject to a number of additional rules and restrictions.

There are 4 key differences in the transportation of oversized cargo from the
company "Ukrtrans Garant":

1. Study the cargo and conduct a thorough preparatory stage.

2. Provides road closures and escort vehicles.

3. Prepares all accompanying documentation and coordinates the route with the
police.

4. Organizes special equipment for loading and unloading.

The company conducts thorough logistical preparation, observing all legal
norms. If necessary, we can provide escort vehicles, road closures and adjust special
equipment for loading and unloading.

The company's specialists build routes taking into account all requirements.

Oversized transportation in the company is handled by a separate team of
logisticians who know all the nuances and have already solved hundreds of similar
problems before. That is why the company provides customers with the most
qualified support and service on the market.

Construction companies, trade enterprises, military institutions and many other
organizations often have to transport oversized machinery and equipment on the
roads of Ukraine, Europe or Asia.

Oversized cargo transportation is a constantly necessary service for them, which

IS better to order from reliable partners — the logistics company "Ukrtrans Garant".
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Oversized cargo transportation by the company "Ukrtrans Garant" is carried out
by specialized vehicles designed to transport both long and heavy or other oversized
equipment and machinery.

Ukrtrans Garant uses:

low-frame platforms for long cargoes;

trawls;

tilt cars;

telescopic platforms for transportation of cylindrical cargoes, etc.

Employees of the company think over the transportation route, coordinate it with
the police and customs services, draw up all the necessary documents and deliver
oversized machinery and equipment within the time specified in the contract.

For customers who are engaged in agriculture, or produce and sell various
agricultural machinery, "Ukrtrans Garant" provides the service of transportation of
tractors or their delivery to Ukraine, as well as the service of transportation or import
of agricultural machinery from another country to Ukraine, export of machinery from
Ukraine and transportation of agricultural machinery in the country.

Most often the company supplies agricultural machinery for dealers and direct
buyers from China, Germany, Poland and other countries.

It can also be ordered transportation of tractor from one city to another (for
example, for rent during the seasonal field work), as well as delivery of agricultural
equipment to repair shops in case of breakdown.

To provide such services, specialized vehicles are used that have all permits for
the transportation of such oversized equipment, as well as permits for international
transportation.

For customers who are engaged in construction or sell construction equipment
"Ukrtrans Garant™ provides a service for the delivery of construction equipment by
road in Ukraine and around the world. Transportation of construction equipment is an
oversized transportation of goods, and therefore their implementation requires not

only specialized vehicles, but also obtaining permits from various inspection
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authorities. And as a full-cycle logistics company, Ukrtrans Garant undertakes to
solve all arising issues during transportation:

~ excavators;

- drilling machines;

bulldozers;

cranes;

graders;

stone crushers, etc.

"Ukrtrans Garant" delivers new and used construction equipment from supplier
to buyer, as well as to construction sites, both in Ukraine and abroad. Most often,
such oversized cargo transportation is ordered by large and small construction
companies that rent special equipment, as well as dealers who purchase construction
equipment in China, Russia, Germany, Italy, Turkey and other countries.

A separate type of oversized cargo transportation can be considered the delivery
of transformers in the country and abroad. After all, for their transportation you need:

- a specialized vehicle capable of transporting huge transformer boxes, with
many flammable wires, heavy and bulky;

- to issue permits in the police and customs services of different countries for
oversized cargo transportation;

- to draw up a lot of special documents for the transportation of transformers,
because such cargo is considered dangerous, and therefore requires increased safety
conditions during transportation;

- coordinate with the relevant authorities the date, time and route of the car with
a transformer, and much more.

Therefore, it is not just difficult, but almost impossible to transport a large
transformer of a construction company or dealer on your own. Independent oversized
cargo transportation can result in huge monetary losses simply from ignorance of the
rules of their implementation.

There are customers who need to transport over long distances a single,

inseparable cargo of large weight. At the same time, the volume of such cargo will
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not always be as large, and it will be very expensive to order trucks with a tonnage of
up to 22 tons. Therefore, the company "Ukrtrans Garant" offers customers a
compromise — a service for the transportation of heavy cargo.

Heavy loads are loads that exceed the permissible load on the axles or the entire
rolling stock of the car. That is, a load weighing 3 tons, which is easily placed in a car
with a carrying capacity of 2 tons, will be considered heavy. You can, of course,
choose a car with a larger tonnage for such cargo. But most often it costs much more
than the registration of various permits for oversized cargo transportation of heavy
cargo.

The company "Ukrtrans Garant" carries out oversized cargo transportation of
heavy cargoes both in Ukraine and in Europe and Asia. Delivers cargoes to Poland,
Georgia, Turkey, Germany, France, the Netherlands, Italy. Also can deliver heavy
cargoes from China and other Asian and European countries. We take care of all the
permits.

For customers engaged in construction, electrical work, drilling, or for those
who have their own sawmill, Ukrtrans Garant offers a service for the transportation
of long items. The company's vehicles are capable of transporting long loads at any
distance both in Ukraine and in Europe or Asian countries.

For the transportation of long items in the company's fleet there are vehicles
with a cargo compartment length of up to 22 meters. But not always ordering such
vehicles will be profitable for the customer. If the cargo can be easily placed in a
regular gazelle or in another car, and it will protrude more than 2 meters beyond the
car, the company will also undertake to transport such cargo, which will be cheaper
for the customer.

Transportation of long cargoes is carried out by the company "Ukrtrans Garant"
in a short time, in compliance with all the rules of transportation, with the necessary
documents and without claims from the police and customs services.

With the company "Ukrtrans Garant" transportation of long cargoes is not

difficult at all, especially for the customer, as the company takes care of all the
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solutions of arising issues: from the selection of suitable vehicles to the coordination
of the transportation route with the police and customs.

"Ukrtrans Garant™ has its own fleet and proven vehicles anywhere in Ukraine.
Its fleet includes 37 vehicles with a carrying capacity from 2 to 20 tons. The company
also has its own proven base of more than 550 vehicles throughout Ukraine.
Therefore, it is able to quickly find the right car for any cargo, regardless of the
delivery route.

The company concludes an agreement with customers on responsibility for the
safety of the cargo and guarantee that everything will arrive intact. Cargoes, the value
of which exceeds 100 000 UAH, are insured additionally.

Ukrtrans Garant is ready to take responsibility for accurate and fast loading /
unloading. If you do not have your own resources to organize loading / unloading, we
will take this part of the work on ourselves.

For road freight transportation in Ukraine there is a fleet of the company,
consisting of more than 80 own and more than 520 rented vehicles located in
different cities of Ukraine, Europe and Asia. These are small tents and covered
gazelles, and huge dump trucks, grain trucks, container trucks, refrigerators, and
trucks designed to transport long items and oversized cargo.

The company "Ukrtrans Garant” organizes cargo transportation (UKkraine)
weighing from 1 ton to infinity. The vehicles are designed for carrying capacity from
1.5 tons to 22 tons, with a cargo compartment volume of up to 120 sg.m. But, if
customers need to transport goods of even greater weight or volume, the company
easily sends several trucks for one customer in any direction.

Let's start the analysis of the production and financial performance of Ukrtrans
Garant with the analysis of the number of transportations. In general, the number of
transportations of the company each month can be quite different.

Let us analyze the data on the average number of cargo transportation per year
(Table 2.1 and Fig. 2.6).
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Table 2.1 — Average number of transportations performed by Ukrtrans Garant

Ne Indicators 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
1 2 3 4 5 6 7 8 9
1 | Number of
_ _ 672 | 780 | 816 | 732 | 696 | 864 | 899
transportations, units
2 | Absolute change, units — |1 108 | 36 -84 -36 168 35
3 | Relative change, % - |16,1| 46 |-103| 49 | 241 | 41
units
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Figure 2.6 — Dynamics of the average number of shipments per year

We can see that, like all companies in Ukraine, Ukrtrans Garant has slightly
reduced the number of its transportations according to the results of 2018-2019.
However, today the company has overcome the crisis and is successfully developing.

The property of Ukrtrans Garant consists of fixed and current assets. The
sources of property formation are revenues received from the services provided.

All profits received by the company as a result of financial and economic

activity, after payment of taxes and other payments to the budget, settlements with
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bank institutions, remain at the disposal of the company and are subject to

distribution in accordance with the Charter of the company.

Statistical data on income, expenses and revenues of Ukrtrans Garant are

presented in Table 2.2.

Table 2.2 — Key financial indicators of "Ukrtrans Garant™ company

Ne| Indicators 2015 2016 2017 2018 2019 2020 2021

1 2 3 4 5 6 7 8 9
Revenues from

1 _ 2520000 |2925000(3061632|4119696|6528480|8104320(8432991
services, UAH
Relative

2 - 16,1 4,7 34,6 58,5 24,1 4,1
change, %
Operating

3 |expenses, 1915200 |2208375|2296224|3501742|5549208|6564499|6746393
UAH
Relative

4 — 15,3 4,0 52,5 58,5 18,3 2,8
change, %
Operating

5 _ 604800 | 716625 | 765408 | 617954 | 979272 |1539821/1686598
profit, UAH.
Relative

6 — 18,5 6,8 -19,3 58,5 57,2 9,5
change, %

For greater clarity, we present the data of Table 2.2 in the form of diagrams

shown in Fig. 2.7.

As can be seen from the above data, the revenues of Ukrtrans Garant have been

continuously growing from year to year, despite the fact that in 2018 there was a

decrease in the number of transportations performed.

At the same time, we see that the profit in 2018 also slightly decreased due to

the need to reduce margins to retain customers. But in subsequent years, the company
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again reached positive dynamics in all financial indicators of its activities. The
highest rate of profit growth was observed in 2019.

UAH
9000000

8000000
7000000
6000000
5000000
4000000
3000000
2000000 -
1000000 -

0 ;|

2015 2016 2017 2018 2019 2020 2021

® Income from service provision m Operating expenses
= Operating income

Figure 2.7 — Dynamics of the main financial indicators of Ukrtrans Garant

Company

In general, the analysis of the production and financial performance of Ukrtrans
Garant has shown that the company has effectively overcome the crisis in the

Ukrainian market and continues to operate at a fairly profitable level.

2.3 Innovative solutions in the activities of transport companies

Technological innovations are playing an increasingly important role in all
sectors of the economy, and logistics and supply chain management cannot stay away

from this process.
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This conclusion is made by European experts, the authors of the article «Top 10
Supply Chain and Logistics Technology Trends in 2020 logistics technology trends»
[44].

In their opinion, innovations in the logistics sector are associated not only with
the desire of logistics companies to introduce new technologies in order to keep up
with the development of the industry — to a large extent, this is required by logistics
customers — representatives of trade business and large industrial enterprises that
require their goods or services to come to the customer faster and at lower cost.

According to the research, we can highlight the most important innovative
solutions for logistics and transport companies.

1. Supply chain management in real time.

Real-time supply chain (SCV) is no longer a "technology gimmick" or a "fad" in
logistics: in 2019, many companies began to implement it, in 2020 it will become
necessary almost everywhere.

Real-time data is now more in demand by more and more customers, and this
means that logistics and supply chain management businesses will need to focus on
it. Currently, a large number of startups have emerged whose solutions provide
supply chain transparency, provide technology that facilitates rapid response to
changes, allowing companies to use real-time data.

Such data includes traffic patterns, weather conditions in a particular area right
down to the condition of roads or access roads to ports, allowing for optimized
delivery routes. In 2019, studies have shown that logistics companies using fully
integrated supply chains are 20% more efficient than their competitors.

You can't talk about supply chain management without mentioning the Internet
of Things (l1oT) technology, which is a crucial asset for tracking supplies. Connecting
loT devices at different sites allows warehouses to track the movement of equipment,
vehicles and goods through cloud services. At the same time, loT-based container
management is also simplified through real-time monitoring, improved fuel
efficiency, preventive maintenance, and enhanced container operations instead of

reactive ones.
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Due to this, another trend will surely be closer cooperation between 10T startups
and logistics companies. One of the most recent examples is Hapag-Lloyd, which
chose 10T startup Globe Tracker to create its new real-time container monitoring
system called Hapag-Lloyd Live.

In 2020, look forward to new partnerships with 10T startups as the sector begins
to demand real-time customer tracking.

Growing importance of new models and new market players

It should be noted that the future of logistics is shaped not only by new
technologies: the role of new business models and new players in the industry is
equally important. Often driven by startups, new systems incorporating elements of
the sharing economy (sharing) are rapidly gaining popularity.

Without much experience with logistics assets, start-ups tend to focus on the
"lighter™ parts of the supply chain, becoming, for example, digital freight forwarders.
Thanks to more flexible operations, they can offer more attractive prices while
ensuring transparency of the logistics process.

That's the case for Uber, which launched its Uber Freight feature in the U.S. in
2017 and expanded to Europe and Canada last year in a bid for a more efficient
global freight market. Uber Freight, according to Uber, is one of its most promising
ventures: during an August call with investors, Uber CEO Dara Khosrowshahi said
that

"Uber Freight continues to show impressive growth and significant progress in
the second quarter despite soft market conditions."

Even the industry's own customers see potential in freight forwarding: Amazon
plans to expand its own warehousing and transportation expertise to develop its own
delivery capabilities. The company has already made great strides with the
development of Prime Air, a drone service it is building to create all-electric drones
capable of flying up to 15 miles and delivering packages weighing less than five
pounds to a customer in less than 30 minutes.

In addition, the company is reportedly importing new Amazon-branded

intermodal containers from China. In addition, the company announced the Amazon
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Flex platform, which uses on-demand contract drivers to accelerate the expansion of
the Prime One Day delivery program.

Amazon also announced its new robotic products heading to hundreds of service
centers around the world. One of these products is the Pegasus sorting system, which
has covered two million miles to date and has already reduced the number of mis-
sorted goods by 50%, while maintaining the safety features of the existing drive
system.

In addition, the e-commerce giant is testing Amazon Scout, which is designed to
safely deliver parcels to customers using small autonomous delivery vehicles. In
addition, Amazon CEO Jeff Bezos said that the company has invested $ 700 million
in Rivian, an electric vehicle startup, which will produce 100 thousand electric vans
for the delivery of Amazon goods.

Another great example of the company's impact on the industry is Flexport, a
specialized cloud-based freight forwarding software and data analytics platform.
Early last year, the company received funding of $1 billion. Earlier last year, the
company received $1 billion in funding and plans to launch an operating system for
global trade that includes a strategic operating model for global freight forwarding
and combines the best of all supply chain technologies.

With so many future technological advancements being developed, it is clear
that this is one of the logistics technology trends to watch out for in 2020.

2. Robotization of warehouse operations.

There is no doubt that warehouse operations have undergone significant changes
in recent years — and with the gradual integration of technology, this is one trend in
logistics technology that is likely to continue. One obvious innovation is warehouse
robotics, a rapidly growing field.

According to the Global Customer Report 2019, warehouse robotics testing has
increased by 18% compared to last year. The Boston Dynamics mobile warehouse
robot called Handle is one of the prime examples: the company has developed a fully
autonomous compact device that can access any hard-to-reach places, and at the same

time has an extended viewing area.
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Thanks to this, the robot can quickly unload trucks, stack pallets and move boxes
for the entire warehouse. Also, both wearable technologies and driverless vehicles or
multifunctional robots can increase the efficiency and speed of warehouse processes.

For example, GreyOrange and Locus Robotics are already using robots that
move around the warehouse independently. Thanks to machine learning technologies
and sensors that provide the utmost accuracy and ease of tracking, a large number of
autonomous robots will appear in modern warehouses in 2020.

3. Artificial and augmented intelligence.

Over the past few years, the logistics industry has begun to integrate artificial
intelligence (Al) solutions into its operations, including intelligent transportation,
route planning and demand planning, and this is just the beginning.

We expect shippers, carriers, suppliers and consumers to benefit from these
trends in logistics technology as they continue into 2020. Along with artificial
intelligence, augmented reality and augmented intelligence will probably be used no
less actively.

Augmented intelligence combines human intelligence with automated processes
of artificial intelligence. For example, in logistics planning, the use of augmented
intelligence may even surpass the use of Al alone, as it combines the capabilities of
people (experience, responsibility, customer service, flexibility, common sense, etc.)
with artificial intelligence technologies, which will be left to perform repetitive and
heavy work.

According to Gartner, augmented intelligence will create $2.9 trillion in business
value and lead to an increase in productivity of 6.2 billion hours globally by 2021.

Logistics companies can be expected to implement more intelligence-enhancing
solutions that will ultimately enable logistics professionals to do their jobs faster,
reducing errors and saving money.

3. Digital twins.

Digital twins (digital copies of a physical object or process) are arguably one of
the most exciting trends in logistics technology to watch in 2020. Many logisticians

know that products will never be the same as their computer models.

61



Modeling in its current state doesn't take into account how parts wear out and
are replaced, how wear and tear accumulates in structures, or how owners make
changes to meet their changing needs.

However, digital twin technology changes this once and for all: the physical and
digital worlds can now be merged into one, allowing us for the first time to interact
with a digital model of a physical object or part in the same way as their physical
counterparts. The potential uses of digital twins in logistics are enormous.

In the transportation sector, digital twins can be used to collect product and
packaging data and use this information to identify potential inefficiencies and
recurring trends to improve future operations.

Warehouses and businesses can also use this technology to create accurate 3D
models of their centers and experiment with layout changes or the introduction of
new equipment to see their impact. Alternatively, logistics centers can create digital
twins and use them to test different scenarios and improve efficiency. In addition to
this, delivery networks could use this technology to provide real-time information
that will improve delivery times and further assist autonomous vehicles on their
routes. It will be interesting to see what other efficient uses of logistics will develop
in the coming year.

5. Blockchain.

Since its introduction in 2008, blockchain has become one of the buzzwords in
any industry. Unfortunately, the complex concept of blockchain is difficult for many
logisticians to understand, and despite its great potential, it has not developed much.
In addition, many logisticians are tired of the very frequent use of this term.

As you know, blockchain is an "open ledger of transactions" distributed between
computers on a network. Since everyone in the shared blockchain has access to the
same transaction ledger, there is complete transparency, which makes it impossible
for users to hack the system and thus eliminates the need for third parties.

In the logistics industry, blockchain could simplify the exchange of sensitive

data for different carriers or shippers; and companies could create trade finance and
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supply chain solutions, There are already pilot projects successfully applying
blockchain in logistics.

For example, CargoX is one startup that is fully dedicated to introducing
blockchain into the logistics industry by using the public Ethereum network to
securely verify document transactions. Also, Warren Buffett's UPS and BNSF
Railway have joined the blockchain in a transport alliance. Another example is the
blockchain joint venture between Maersk and IBM called TradeLens.

B nmanuit wac g0 mmardopmMu TpUEAHANHCS IT'SATh 3 IMIECTH HAHOLIBIITUX
NEPEBI3HUKIB CBITY, 1 OUIbIIE IMMOJOBUHM MOPCHKMX KOHTEWHEPHUX MEPEBE3EHb B
CBITI B JaHUW yac 3AliCHIOIOTbCS B pamkax TradeLens. Ane mis Toro, mo0
eeKTUBHO NPUUHATH OJIOKYEHH, JIOTICTUYHI KOMIAHIi MOBHUHHI OUU(POBYBATH,
CTaHJApPTU3yBaTH 1 OUYUCTUTH CBOi jAaHl. lle J03BOIUTHL  BOPOBAIAUTH
3arajbHOTady3eBUN CTaHAApT 1 cHOPMYBATH €KOCHUCTEMY MApTHEPIB MO JIAHIIOKKY
IIOCTaBOK, I]106 BHUKOPHUCTOBYBATH CTAaHAAPT B SaFaJILHiﬁ, HGBI/IpiHIeHOIO CGpGIIOBI/IIL[i
OJIOKYeHa.

6. Data standardization and advanced analytics.

Traditionally, data in logistics has always been completely siloed. Companies
store data in whatever location and application is convenient for them, which leads to
a fragmented ecosystem, inefficient operations and makes it difficult to digitize
operations.

One of the biggest trends in logistics technology in 2020 that we've identified
indicates that data in silos will no longer be suitable for companies that want to keep
up with the changing times.

For example, new data standards are finally being created in the container
shipping industry, thanks to the emergence of the Digital Container Shipping
Association (DCSA) in 2019. The DCSA's mission is to create common information
technology standards for digitization and interoperability to make the shipping sector
more efficient for both customers and shipping lines. Only a few months after its
launch, the organization released its first industry draft, which details new industry

standards for data processing processes used in container delivery.
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However, DCSA represents only a movement to standardize data in the
container shipping sector, and it will take time for the association to develop new
standards covering the various sub-sectors of shipping. Meanwhile, Traxens, an 10T
company providing valuable data and services to the supply chain industry, has
announced that it has led the development of the first standards for the exchange of
smart containers.

Elsewhere, logistics still has to work hard to solve the problem of data
inconsistency, leading many young startups to focus on building predictive and
advanced analytics platforms as a solution.

These logistics startups are helping large companies cleanse and digitize their
data, allowing them to then use that data for advanced analytics and predictive
optimization. These include improved supply chain visibility, demand forecasting,
proactive line-haul planning, predictive maintenance, detection of unforeseen
conditions and improved last-mile delivery. When data is standardised and digitised
across the logistics industry, all companies stand to benefit enormously.

8. Autonomous vehicles.

Although autonomous vehicles — whether driverless trucks or drones — are
closely linked to the near future of logistics, we are likely to see it only in the testing
phase during 2020. Nevertheless, one of the most talked about trends in logistics
technology lately.

For example, UPS Ventures has invested in TuSimple, an autonomous vehicle
company, and the two companies are testing self-driving trucks in the U.S. to
determine if these vehicles can improve service and efficiency across the UPS
network. This means that UPS and TuSimple join companies such as Daimler, Tesla,
Starsky Robotics, Einride and Embark, which aim to have trucks deliver goods
without human assistance.

With more and more drones being considered for small package delivery, it's no
surprise that 2020 will see more trial runs and pilot projects. In fact, Alphabet's Wing,
the first officially approved drone in the US, already made its first delivery last year,

and UPS may well become the first company to operate drones on a nationwide scale.
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9. Increased investment in logistics startups by venture funds.

In 2019, venture capital firms invested a lot in promising logistics startups. We
have already mentioned the famous Flexport investment of $1 billion, but that's not
all. In San Francisco, KeepTruckin, a company that manages truck fleets around the
world, received $ 149 million in Series D funding.

Another striking example of this trend is Atlanta-based Roadie, which was
invested $37 million by Warren Stevens' retailer The Home Depot, as well as former
Alphabet CEO Eric Schmidt and other investors.

In turn, the food delivery service Postmates received about $ 1 billion in
investments, while it was potentially valued at $ 2.4 billion. Meanwhile, in the
warehousing industry, as mentioned, the creator and leader in warehousing, FLEXE,
received $43 million in Series B funding.

Many of the venture funds have invested millions of dollars in new technologies
developed by innovative startups or even acquired them themselves. Thus, logistics
companies can now leverage their capabilities by conducting research and
development through their new partners. Giants such as UPS see great advantages in
such close cooperation: in early 2019, the company made a small investment in the
automotive company TuSimple to test self-driving cars with trailers in Arizona and
understand how they can enrich its experience.

Maersk also recently announced that it is joining fellow shipping giants CMA
CGM and MSC to invest capital in Traxens, a data and services platform for the
supply chain industry. Significantly, e-commerce players are also looking to get in on
the action, with omnichannel shopping platform Shopify acquiring 6 River Systems, a
provider of collaborative warehouse robotics solutions, for example.

The race for innovation has also prompted Singapore's sovereign wealth fund
Temasek to partner with transport giant Kuehne + Nagel to create a $50 million
venture fund for logistics and supply chain startups. There are also companies that
want to expand their technology portfolio on their own. For example, C.H. Robinson

Worldwide, the largest freight broker in North America, has announced that it will
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double its spending on technology to $1 billion in order to expand and develop its
services to compete with digital startups.

Additionally, in a bid to quickly adapt to digital innovation, Deutsche Post DHL
Group announced in October 2019 that it plans to invest $2.2 billion in digital
initiatives through 2025. With so many partnerships formed over the past year, it will
be interesting to see what solutions result from these investments.

10. Sustainable development based on technology.

Sustainability is a trend that permeates all industries, and logistics is no
exception. Last mile delivery in particular has traditionally been very time and energy
intensive, so it also provides many opportunities for fresh and smart approaches. To
reduce the negative impact on the environment, companies are using a variety of
technologies, from real electric vehicles to Al-based software that calculates the route
with the lowest emissions.

Amazon recently announced its "Climate Commitment", according to which it
intends to achieve the goals set out in the Paris Climate Agreement 10 years earlier.
By doing so, the company hopes to encourage other businesses to join it, as well as to
become a company that does not use cars and other mechanisms that emit carbon
dioxide in its activities by 2040 and promotes renewable energy sources instead. To
do this, Amazon has signed a contract for the launch of the Rivian electric vehicle for
the supply of 100 thousand electric vans.

Deutsche Post, the world's largest courier company, has also allocated $ 552
million for the production of light electric cargo vehicles and microelectronic
devices. Partnership with a Chinese manufacturer will allow to create up to 100
thousand street scooters per year. Similar trends in logistics technologies are
observed throughout the transportation sector. Most recently, more than 60
commercial groups, including Maersk, have launched an initiative aimed at using
zero carbon vessels and marine fuels on the high seas by 2030. These efforts are
fundamental not only because of their direct impact, but also because they inspire the

entire industry to adopt a sustainable mindset.
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Thus, we can argue that the introduction of cloud technologies into business
processes has accelerated the digitalization of supply chains. This allows taking into
account the amplitude of instability and responding quickly to possible deviations or
disruptions in supply chains. Transport enterprises are modernizing their supply
chains as a digital supply network that integrates the physical flows of products and
services, and provides affordable, efficient, safer, infinitely scalable solutions that can
be easily integrated with existing systems. The cloud supply chain management
market is expected to reach USD 8.61 billion by 2026 from the current level of USD
4.58 billion in 2020, at a CAGR of 11.09% during the forecast period (2021-2026)
[39].

The transport industry is extremely important for economic growth, they are
interdependent and quality development, ensuring the competitiveness of transport
enterprises and services can ensure the introduction of innovations [74]. Cloud
computing is rapidly evolving to support collaborative Transportation management
solutions (TMS), as well as other aspects, such as: network capacity search,
navigation, reliable visibility, scenario management, support functions, including
cargo payment and audit.

In European countries today, cloud computing is perceived as the main source of
cost savings, which improves the management process and allows you to quickly and
efficiently access innovative solutions in the supply chain organization [42]. An
example is the use of the so-called "software as a service" (Software as a Service —
SaaS), as a certain model that helps to present supply chains at different scales. Thus,
according to Cisco Systems, in 2021, Software as a Service (SaaS) was installed 380
million times worldwide [39].

The introduction of the latest technologies such as virtual and augmented reality,
3D printing and modeling creates additional opportunities. On the other hand, big
data analytics, cloud technologies, cybersecurity, 10T, miniaturization of electronics,
AIDC, RFID, robotics, drones and nanotechnologies, M2M and Bl can be
opportunities for transport companies [93], but can also be an additional source of

risks. Obvious advantages are identified from the implementation of Industry 4.0,
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namely: increased flexibility, quality standards, efficiency and productivity, which
will better meet the needs of consumers, creating value through the constant launch
of new products and services. Moreover, collaboration between machines and
humans can have a social impact on the lives of workers of the future, especially in
terms of optimizing decision-making [93].

Advanced logistics companies are using a new generation of robots
(collaborative robots or co-bots) that are safer, smarter and can work side by side
with humans. For example, Amazon, one of the most significant players in e-
commerce, uses several types of robots (palletizers, robot stackers, and actuators) in
its warehouses, which perform various activities such as picking heavy items and
preparing goods for shipment or storage. Amazon currently has 200,000 robots in its
warehouse. In 2020, the company invested $40 million in a new 350,000 square foot
robotics innovation center in Massachusetts, which will significantly stimulate the
market in the future [39].

Increasing investments in the Internet of Things (loT), a revolutionary
technology that shows promising potential for the supply chain, is expected to drive
the market. According to a Kenco Group survey, 56% of supply chain leaders said
they plan to invest in sensors and 10T in the coming years. In the same survey, 40%
of respondents reported that they intend to invest in blockchain technologies [39].

Major market trends show significant growth in retail, especially e-commerce
[51], as most key players are using cloud technologies to transform their supply chains
with better visibility and data-driven insights. The integration of technology focuses on
modulating the customer journey and delivering significant improvements.

Buy online, Pick up in-store (BOPIS) technology made a massive breakthrough
in 2019 as it helped to increase store traffic. For example, Walmart, the largest
retailer in the United States, has also deployed pickup towers in stores and used
technologies that support BOPIS: cloud computing software, devices, and mobile
architectures linked to inventory and supply chain data that allow store websites and
employees to coordinate online orders, in-store inventory, and in-store delivery,

which in turn drives the market [39].
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Customer retention has become more important than before due to the increase
of players in the market with the growth of e-commerce, this has also been facilitated
by the restrictions imposed by the COVID-19 pandemic [51]. Cloud computing helps
improve the customer experience as it collects and analyzes data from multiple
sources, identifies patterns and forecasts needs, and offers on-demand services. It also
gives retailers access to all business content from core business applications to
provide customers with timely responses and exceptional service, thereby increasing
their competitive position in the market. Automation tools also improve inventory
distribution and management by digitizing information and using analytics and report
visualization. Thus, it allows to automate the chain from the incoming operator for
inventory management and distribution to reconciliation at the store level. This
results in lower operating costs, an easier and faster way to reconcile invoices and
improved fill rates by reducing reorder times.

Logistics enterprises are widely using the integration of information flow
through supply chain management software, packaging, material handling,
warehousing, freight forwarding, returned goods management and brokerage.

Among the latest innovative products in the field of supply chain:

Oracle Logistics Digital Assistant from Oracle Corporation, an Al-powered
virtual assistant for Oracle Cloud Logistics, helps customers and employees have
easy access to the status and progress of an order, track a shipment without
navigating through the Oracle Transportation Management (OTM) application or
understanding the correlation of complex data.

Infor, the leader in business cloud software, has partnered with alliance partner
Elvenite to deliver a combination of modern technology and successful, reliable
Nordic food fulfillment solutions based on the Infor Cloud Suite Food and Beverage,
helping customers in the food industry make smarter decisions that increase Infor's
competitive edge.

Supply chain innovations are relevant in all sectors of the economy. Well-known
distributors and healthcare providers in the region are partnering with technology

providers to make their supply chain capabilities more agile by implementing cloud
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services for faster response through reduced lead times and improved service with
lower overall costs. For example, in 2019, McKesson Corporation [39], which is a
provider of logistics services, patient access support and specialty pharmacy
solutions, has partnered with TrakCel, a developer of software for medical supply
chain tracking and traceability systems.

Hence, the cloud supply chain management market is highly concentrated and
controlled by dominant players such as: Oracle Corporation, SAP SE, Descartes
Systems Group Inc, Infor Inc. and IBM Corporation. Having a significant market
share, the major players are focused on expanding their customer base in other
countries using joint initiatives to strengthen their market position and increase
profitability. However, innovative products provide a significant boost to SMEs by
promoting and increasing their market presence, securing new contracts and entering
new markets. This ensures the development of competition, the growth of service

quality and efficiency.

2.4 Chapter 2 summary

This section analyzes the situation on the transport services market in Ukraine.
Our analysis showed that in recent years the volume of transported goods by all types
of transport ranged from 600 to almost 812 million tons. During the period under
review, the maximum volume of transported cargo was observed in 2011, the
minimum — in 2020. According to the results of 2021, the volume of goods
transported by all modes of transport amounted to 619.9 million tons.

In addition, it was concluded that over the past ten years, road transport has
demonstrated quite successful expansion in the Ukrainian freight market, while its
other competitors are weakening their positions.

The activity of the company "Ukrtrans Garant"”, which has been organizing cargo

transportation in Ukraine and abroad for more than 15 years, was also analyzed.
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The company "Ukrtrans Garant" cooperates with Ukrainian and foreign
manufacturers and offers its customers: an individual approach to each client; fast
and high-quality transportation; selection of the optimal route; guarantee of delivery
safety; a large fleet of vehicles with different carrying capacity and body type; the
ideal ratio of quality and cost; a wide range of services and coverage of countries.

Advantages of the company "Ukrtrans Garant™: its own fleet; 100% delivery of
the car; transportation of all types of cargo; transportation of groupage cargo and
reloading with payment in one direction.

The analysis of the production and financial performance of Ukrtrans Garant has
shown that the company has effectively overcome the crisis in the Ukrainian market
and continues to operate at a fairly profitable level.

In addition, innovative solutions in the activities of transport companies were
explored. It was noted that technological innovations play an increasingly important
role in all sectors of the economy, and logistics and supply chain management also
cannot stay away from this process.

Innovations in the logistics sphere are associated not only with the desire of
logistics companies to introduce new technologies in order to keep up with the
development of the industry — to a large extent, this is required by logistics customers
— representatives of trade business and large industrial enterprises, who demand that
their goods or services come to the customer faster and at lower cost.

Thus, we can say that the introduction of cloud technologies in business
processes has accelerated the digitalization of supply chains. This allows taking into
account the amplitude of instability and responding quickly to possible deviations or
disruptions in supply chains. Transport enterprises are modernizing their supply
chains as a digital supply network that connects physical flows of products and
services, and provides affordable, efficient, safer, infinitely scalable solutions that can
be easily integrated with existing systems.
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CHAPTER 3
RECOMMENDATION FOR THE IMPLEMENTATION OF

LOGISTICS ENGINEERING SOLUTIONS IN THE ACTIVITIES
OF THE TRANSPORT COMPANY

3.1 Development of a strategy for improving the activities of a transport

company based on logistic engineering solutions

The use of principles and methods of strategic management of the transport
company depends on the scale of application of strategic management models. In the
context of globalization, many companies begin to move away from open
competitive rivalry, which was based on advantages in the process of organizing
sales, and move to innovation and investment competition, which is based on
improving technological, information and infrastructure business assets. New models
of strategic management are emerging, based on flexibility and adaptability of
business management, which allows to reorganize quickly and timely in accordance
with market changes.

Thus, the choice of the model of strategy for managing the activities of the
transport company is determined by the content of its stages, which can be divided as
follows:

- determination of the mission (goals, priorities) of strategy development;

- assessment of conditions and factors of the external market environment;

- determination of the target, functional, organizational and resource potential
of the company for the formation and implementation of the strategy;

- formation of the strategy, as well as mechanisms for its implementation;

- evaluation of results with simultaneous monitoring of strategy

implementation;

72



- assessment of the new positioning of the company in the market of goods and
services, achieved due to the strategy.
A generalized model of the strategy for managing the activities of a transport

company based on logistics engineering solutions is presented in Fig. 3.1.
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Figure 3.1 — Model of transport company management strategy based on

logistics engineering solutions [based on 89]
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Studies have shown that different types of enterprises (small, medium or large)
have different opportunities to form competitive advantages, which is why they are
forced to apply different models of strategic management. At the same time, the
capabilities of large companies (material, informational, intellectual, etc.) make it
possible to choose more complex integrated models of strategies. Medium and small
enterprises have the opportunity to choose only simplified models, that is, those
aimed at solving the strategic tasks of the company.

The systematization of practical experience shows that small and medium-sized
companies usually apply a model, the goals of the strategy, which are in the sphere of
economic interests, which are not always clearly defined and difficult to consciously
manage, because their adoption can occur alone. Usually, such enterprises do not
assess the nature of changes in the market environment, factors of scientific and
technological progress and globalization trends. Nevertheless, the management of
medium and small companies is forced to solve strategic tasks at the expense of
previously acquired experience, database analysis, and sometimes intuition.

The mechanism of implementation of strategic objectives of small and medium-
sized companies usually focuses on operational market information. Thus,
competitive advantages are formed not due to the uniqueness of the company's
strategy, but due to the successful use of the current market situation. The
development of small and medium-sized enterprises is ensured by the flexibility of
management and quick response to the market situation. The need for strategic
management of activities in such companies is directly proportional to the level of
uncertainty of market information, as well as the problems that arise under the
influence of the external environment of the company.

The model of strategic management of large enterprises is fundamentally
different. Usually, all stages of strategic management are inherent in it, while the
peculiarity of implementation and characteristics of the company's strategic tasks
stem from the concept of strategic management of a large company, which can be

systematized by elements, namely [based on the 89]:
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— the main guideline (idea) that reflects the focus and uniqueness of the
developed strategy;

— description of the main components of the strategy: parameters, opportunities,
advantages, limitations, conditions of implementation, threats, motives, etc;

— systematization of consumers: target groups, their interests, etc., that is,
everything that affects the company's communications and its sales policy;

— relations with partners that determine the investment and structure of the
company's capital investment;

— financial policy, which includes risks and profit distribution system;

— relations with partners and regulatory organizations: fulfillment of
obligations, labor and environmental protection, territory development, etc;

— a system of balanced indicators, i.e. the formation of corporate culture
standards aimed at ensuring that no matter what changes in the market or the
complexity of innovation occur, high social values and corporate culture should
remain unchanged.

Thus, developing a strategy to improve the management of a transport
company's operations based on logistics engineering solutions revolves around
making important decisions such as operating costs and investments that can reduce
logistics costs.

Let us consider some tips that will help to easily develop a strategy for
improving the management of the transport company's activities based on logistics
engineering solutions [based on 47].

1. Analysis of existing processes and management systems.

First, current operations and management systems need to be reviewed. This is a
critical step as it involves a review of existing capabilities. It is imperative to be
accurate, as this will be the basis of the future strategy to improve the management of
the transport company's operations.

You need to record all the equipment that the company has. The number of staff,
their responsibilities and processes should also be recorded. This will help to look at

existing procedures and check what is actually happening. There are likely to be
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discrepancies between what is happening and what the procedures should actually be.
You can also interview staff and get a picture of the operations being performed. This
will help to find out what procedures the staff use and how they work.

The first step of the strategy to improve the management of the transport
company should be to document the existing situation. After all, it is impossible to
change anything until you know what is actually happening.

2. Determination of storage space.

Documenting in advance what is happening in the company will help to prepare
for an effective analysis of the requirements for a new management system. This
means planning and forecasting the necessary development and determining the
directions for the future. You can use previous data on transport volumes, existing
process failures, etc. to make accurate estimates and choose an adequate management
strategy.

3. Finding weaknesses.

You need to find areas and processes where you can improve your work.
Operational notes that were made earlier will help to analyze the situation and find
critical areas that need improvement.

It may be necessary to hire more staff or upgrade the infrastructure to handle a
certain type of product. To make sure of this, you need to look at the existing
facilities, processes and equipment. It is necessary to look for effective solutions that
can help overcome the shortcomings in the management of the transport company.

4. The management system of the transport company.

Finding the right management system is crucial to ensure that the strategy is
ready for the future. If the right tools are available, the management system will help
the staff to solve all problems that may arise in time.

The management system lays the foundation for optimizing labor and operations
before taking a step further to warehouse automation.

5. Automation of the transport company's activities.

To make sure that the existing supply chain is future-proof, it is necessary to

choose automation of the transport company's management. Various technologies can
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be used, including cloud applications, robotics, etc. Automation of transport company
management helps to eliminate all possible human errors during operations.

Below are the benefits that a company can get by investing in automation of its
operations management:

— increase in the speed of processing orders, packing and sending them to
customers;

— reducing the cost of operations by replacing manual operations with repetitive
tasks;

— optimization of the use of the transport fleet, due to a more accurate
organization of work.

6. Establishing indicators of success.

It is important to realize the need for change before it is too late. This will help
to prepare for all situations in advance. If company employees are constantly busy
fulfilling their orders, it will be impossible to implement new technologies and
business requirements. That's why you need to set internal standards.

You can set control goals for individual processes and departments, as well as
high-level indicators. This will help to organize everything efficiently. If it is found
that it is difficult to achieve the benchmarks, you need to change or update existing
operations accordingly. Proactively addressing all performance issues and
overcoming them will help minimize costs/orders.

7. Identification of alternative solutions.

If the implementation of the strategy does not go as planned, new alternative
solutions to these problems should be considered. It is necessary to constantly look
for ways to eliminate shortcomings in the management of the transport company.

8. Evaluation of new plans.

When evaluating a financial plan, the following points should be taken into
account:

— total cost of operations;

— taxes;

— time value of money.
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When conducting a qualitative analysis, you need to consider the following:

— personnel safety;

— ease of adaptation to changes;

— the possibility of damage to goods.

9. Regularly update plans based on evaluations.

Following the evaluations, a formal strategy for improving the management of
the transport company should be adopted.

It should be understood that a strategic plan is always a work in progress and
will still need to be amended. In fact, the strategy should always be updated as data is
collected. Updating the plan will also ensure effective operation.

Developing a strategy to improve the management of a transport company's
operations is very important to increase its efficiency. With the tips discussed above,

it is possible to make the existing supply chain ready for the future.

3.2 Recommendations for the implementation of logistic engineering

solutions in the activity of the transport company

Logistics, manufacturing, transportation and supply chains are experiencing
rapid and unprecedented transformations today. The future of these industries is tied
to innovation and technology.

Technology has always been the driving force behind logistics. Today, logistics
and transport companies offer a fairly wide range of technological and engineering
solutions.

Until recently, people were looking for ways to transport goods faster, in larger
volumes and more economically. These problems were solved in the first place with
the help of the invention of the railway, cars (including trucks), modern ships and
airplanes. The invention of the computer, the Internet and related technologies

became a real revolution in logistics. Web technologies, programs and transport
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management systems appeared. But currently, the logistics industry is experiencing
another revolution.

The latest technology is mostly about speed, accuracy, security and continuous
supply. They include 3D printing, drone delivery, and the Internet of Things.
Driverless vehicles add to this promising reality.

For the possibility of developing proposals for the implementation of a logistics
engineering solution in the activities of a transport company, investigate these
technologies in more detail.

1. 3D printing or Additive Manufacturing (AM).

The concept of 3D printing itself has been around since the 1980s, but it's only
now that the technology has become a reality and become available on a relatively
mass scale. This revolutionary technology allows virtually any company to
inexpensively create devices or device parts from metals, plastics, mixed materials,
and even human tissue.

How will this affect logistics and supply chain management? Additive
manufacturing, or 3D printing, significantly expands the production process, making
it independent of specialized factories and enterprises. This will allow manufacturers
to "print"” the necessary products and various types of components on demand, which
will shorten supply routes, eliminating the need to store a large volume of finished
products in warehouses.

The use of 3D printing will lead to radical changes in the logistics sector.
Logistics companies will supply raw materials instead of many finished products and
will be able to provide 3D printing services at delivery points, which will become an
additional source of income (Fig. 3.2).

Additive manufacturing, in its broadest sense, can affect the supply chain from
the design stage of a product to its delivery to end users. All related activities can
improve efficiency through exposure to AM.

Let's consider five main principles that shape the advantages of using additive

manufacturing in logistics:
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AM in the spare part supply chain

/ 3D Printing \
domm=one

X, \

Transport Transport Transport Transport Transport

Additive manufacturing offers
Production on demand
Production on location

TU/e =0 PHILIPS
Figure 3.2 — Additive manufacturing on the example of the supply chain of spare
parts [2]

1. Product design: Additive manufacturing allows for lightweight products with
complex designs and functions. It can reduce the number of parts by combining them
together into a single structure. However, there are currently limitations to the
amount and type of materials available for production.

2. Device design: The design of the printer itself is important, and how it can
affect the use of ancillary equipment that is required for traditional production.

3. Production line design: This concerns the allocation of resources (e.g.
materials) and process automation, and how the AM system will be integrated into
the work process.

4. Space design: Additive manufacturing systems offer significant advantages in
terms of energy consumption, fewer fixtures, lower equipment and tooling costs,

lower moving costs, fewer and less skilled operators, and lower inventory levels.
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5. Supply chain design: the use of AM involves the construction of new business
models, the emergence of a new industry for the production of AM equipment, the
organization of mass customization, on-demand production, shorter delivery times,
and more.

These five basic principles are presented in Fig. 3.3. They define the structure of
supply chains and how additive manufacturing can affect them. In general, it is
believed that building a new model where AM affects traditional supply chains will

contribute to increasing their overall efficiency.

PRODUCT DESIGN

PRODUCTION LINE FACILITY DESIGN
DESIGN

SUPPLY CHAIN DESIGN

Figure 3.3 — Five basic principles to determine the benefits of Additive

Manufacturing [2]

2. Internet of Things (1oT) and Industrial Internet of Things (I10T).
Currently, tracking goods and services in transit is one of the problems. The use

of the Internet of Things, along with the use of "cloud” GPS systems, will allow
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tracking of individual consignments of goods and their condition. The Internet of
Things is based on the use of radio frequency identification (RFID) chips that
"communicate™ with each other. The microcircuits attached to individual elements of
the consignment transmit such data as product identification, location, temperature,
pressure and humidity, etc.

Notification will be received about any negative action, which will allow prompt
prevention of cargo damage or theft. The chip can signal the onset of adverse weather
conditions, such as high temperature or humidity. It can also transmit data on road
conditions and parameter-specific data such as average travel speed and traffic
patterns, return information. Management of supply chains and transportation is a
topical topic for logistics managers and directors. Therefore, logistics companies that
will apply this technology will benefit greatly and will be able to obtain an increased
number of satisfied customers.

Such technology is currently being actively implemented by logistics operators
in the USA and the countries of the European Union.

Transportation is the second largest market in terms of loT usage.
Transportation and logistics companies in the world today are gaining significant
value chain benefits with advanced loT-based communication and monitoring
systems.

The conducted analysis of the general evolution of the Internet of Things in
transport and logistics reveals the growing use of digital technologies in the supply
chain. Players who currently do not have a digital strategy are actively starting to
develop and introduce it. It is clear that the Internet of Things plays an important role
here.

This also applies to the four basic principles of forming a connected logistics
system: IT security, communication systems, supply chain monitoring systems and
vehicle/vehicle tracking. Along with Cloud Technologies and Big Data, the Industrial
Internet of Things is a driving force in unified logistics, with cargo monitoring

leading the way (Fig. 3.4).
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Figure 3.4 — Four basic principles of a connected logistics system [8]

The basis of the Internet of Things or 10T is a large amount of data that is
collected, aggregated and exchanged in a certain way (Fig. 3.5). The main goal here
IS to increase the level of automation at all possible levels. In the Industrial Internet of
Things, data is critical, and this is causing changes in the tasks performed by
employees in Industry 4.0, with the result that automation leads to the reduction of
certain types of work, but at the same time requires the emergence of new skills.

The Industrial Internet of Things is part of the Internet of Things. The goal of
the Industrial Internet of Things is not to completely replace human labor, its main
goal is to improve and optimize it in a certain way, for example, by creating new

sources of income and business models with a large role of data and its analysis.
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Figure 3.5 — The basis of the Internet of Things is a large amount of data that is

collected, aggregated and exchanged in a certain way [21]

Intelligent adjustment of the main connections between machines allows timely
attention to problems in the process of managing supply chains, in particular in the
process of transportation. The level of security of operations is also increased due to
the reduction of risk factors.

The Industrial Internet of Things takes the benefits of the Internet of Things to a
higher level in general, as well as for high-responsibility industries where human
error can lead to huge risks. The level of precision that can be achieved with 10T is
one of the biggest advantages, making this technology one of the most desirable in
logistics.

In the coming years, 10T will likely force more unified protocols and device
architectures that will allow machines to communicate seamlessly and thus improve
interoperability.

3. Use of drones.

A drone is an unmanned aerial vehicle that can be controlled remotely or made
to fly autonomously using programmed flight paths built into its system. Drones are

small, light, cheap to operate and can fly where other modes of transport cannot be
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used. The experience of using such a technique already exists in the United Arab
Emirates.

Examples of drones that deliver parcels to the addressee are shown in Fig. 3.6.

Figure 3.6 — Examples of drones delivering parcels

It is believed that in the near future, 3PL operators will use drones to quickly
deliver small packages both in cities and in remote areas. Thanks to their high speeds
and accuracy, it is possible to shorten the supply chain and significantly reduce
transportation costs. Consequently, courier companies may be out of business. The
only point that prevents the widespread use of this technology is the issue related to
government regulation, air traffic safety, and the permitted size and weight of the
drone.

4. Cars without a driver.

Although driverless vehicles are still in the testing phase, they have shown great
potential as logistics and supply chain management tools. The ability of driverless
vehicles to sense their surroundings and navigate without too much human
intervention makes these futuristic trucks ideal for delivering goods to customers. A
large part of the transport costs is the salary of the driver and forwarder. Transport
and logistics companies that have their own fleet will be able to significantly reduce
overhead costs by using driverless vehicles for delivery.

An example of an autonomous ground vehicle with parcel compartments is

shown in Fig. 3.7.
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Figure 3.7 — Unmanned truck from which a drone takes off

Another advantage of using driverless vehicles is that they themselves are better
drivers than humans, thanks to hard algorithms and rules programmed: the risk of an
accident will be almost zero. They won't lose concentration, sleep or talk on the
phone or text while driving.

However, the vehicles in use today are not yet fully autonomous. Current
regulations and technologies do not yet allow the use of autonomous vehicles on
roads without drivers. According to the legislation of many countries, including
Ukraine, the driver must still be behind the wheel to monitor the situation on the road
and analyze possible risks. However, it is expected that all this may change in the
future.

This type of technology can bring many benefits to logistics. Automated
vehicles can revolutionize the supply chain and help save time as well as reduce
costs. In addition, unmanned technologies can help reduce accidents and help the
environment by reducing fuel consumption.

5. Artificial intelligence and augmented reality.

New technologies such as artificial intelligence (Al) have affected most
industries, and logistics is no exception. It can be argued that the development of
artificial intelligence has revolutionized the field of logistics. The technology's most
significant advances include warehouse automation, autonomous vehicles, predictive
analytics, and smart roads. This powerful technology offers to automate and simplify
numerous processes, helping companies save time and money.

Augmented reality (AR) is able to provide a direct or indirect representation of
the real world using augmented elements of the computer's perception of reality,
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including sound and video. AR provides an enhanced view of the surrounding world
in real time and makes the logistics operator more aware of the environment. In the
future, employees of logistics companies will be able to use AR technology in the
form of wearable devices to obtain important information about the cargo they are
handling, such as content, weight and location. It is clear that such visibility through
AR technology will improve cargo handling, increase delivery speed and reduce
overall costs.

As research has shown, in the field of warehousing, artificial intelligence is used
to forecast demand, change orders, and manage cargo in transit. Businesses can adjust
their orders according to these forecasts and deliver in-demand products to local
warehouses as needed. If there are multiple warehouses in the supply chain, Al can
combine them to find the best option for transporting inventory. Accordingly, if
companies can predict demand for certain products and plan logistics in advance,
they can improve their service, reduce transportation costs, and save a lot of money.

Another application of artificial intelligence in the logistics industry is smart
roads. Several companies are currently working on their construction. Smart roads are
expected to help improve road safety and reduce supply chain delays caused by
adverse weather conditions by speeding up deliveries [45].

Smart roads are planned to be equipped with solar panels and LED lights. The
solar panels will be used to generate electricity and prevent the roads from being
slippery during the winter months as they have the ability to heat up. LED lights will
notify drivers of changing road conditions. Smart roads will be able to provide very
valuable information for businesses that use them to transport their products. Roads
with fiber-optic sensors connected to the Internet will be able to determine traffic
volume and traffic patterns, as well as warn drivers of upcoming traffic jams. They
can also sense when vehicles are leaving the road or when an accident has occurred
and alert emergency services.

Another advantage of artificial intelligence in logistics is the improvement of
interaction with customers. Al can provide better customer service through

personalization and product suggestions based on customers' buying habits and
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personal preferences. Customers will be able to appreciate a more personalized
approach to service and will become more loyal to the company.

Based on the conducted research, we can draw several conclusions. For decades,
the field of transportation, warehouse and order fulfillment management remained at
the level of "prehistoric” technologies in the form of isolated warehouses, inefficient
processes and limited information availability. However, technology has changed as
the business processes performed in the supply chain have changed. Modern
technologies provide small and medium-sized enterprises with the opportunity to use
innovative tools to provide end-to-end tracking, visualization and processing of
cargo.

At the moment, many factors suggest that the technologies used in the supply
chain need to be expanded and changed. The reasons for this are problems with the
end users of goods and the capacity of supply chains.

Before the advent of the Internet, users did not have the opportunity to buy
goods outside of stores and catalogs. Businesses were focused on the process of
providing the right product at the right place at the right time. Today, users want to
have any product in any city and at any time. It seemed impossible, but the vast
majority of companies have learned to use customer demand thanks to the efficiency
of modern technologies in supply chains. If there is a delay in any part of the supply
chain, it leads to problems and delays in other parts, which can ultimately lead to
customer dissatisfaction and can also result in lost profits.

Many transport companies follow the principle of transporting goods with fewer
trucks with a larger volume of cargo trailers. But it must be taken into account that in
this case the delay of transport creates big problems in the supply chain, which can
lead to the inability of the end user to cope with his commercial situation. At the
same time, the number of underloaded and empty flights is increasing.

Thus, today's technologies in supply chains are not efficient enough. The use of
modern technologies will significantly change the situation.

Taking into account all the above, the project recommendation will be the

implementation of a logistics engineering solution based on the combination of
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several latest technologies, which will make it possible to ensure the greatest
efficiency in the management of the transport company.

After all, as studies have shown, technological tools provide a viable and long-
term basis for reducing human intervention and errors. Rethinking supply chain
design and operations with a logistics engineering solution will help overcome
barriers and close gaps in product supply chains.

The basis of the proposed logistics engineering solution should be loT
technology, which in a broad sense means technology that provides communication
between various objects without human intervention, with the subsequent provision
of recommendations or services. 10T functions are widely used for data collection and
processing, planning and decision-making, as well as development of
recommendations and services.

The use of 10T as the main element of a logistics engineering solution in the

activities of a transport company, which includes a series of processes (Fig. 3.8).

Collection of data on cargo, its characteristics and necessary modes
of transportation

~ -

Creating a database based on the collected data

~_~

Implementation of the appropriate prescription by analyzing the key
data of experts

~_~

Providing information to participants in the transportation process in
the form of recommendations or services

Figure 3.8 — The sequence of processes for using 10T as the main element of a

logistics engineering solution
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The architecture of the proposed logistics engineering solution based on 10T can
be divided into the following levels (Fig. 3.9):

— sensory layer, that is, the level of perception of information for its
recognition;

— network layer for data transmission and reception;

— application layer for direct supply chain management.

Control

Management

Application layer

Unmanned
machinery

Monitoring

Wi-Fi

LoRaWAN

Network layer

ZigBee Bluetooth

Mobile communication (2G, 3G, and 4G)

Perception layer

Accelerometer

[llumination

Figure 3.9 — Architecture of the proposed logistics engineering solution

based on loT

Typically, at the sensor level, sensor nodes are installed on various objects, such
as loads, pallets, vehicles, etc., to perceive various parameters in real time. The
measured data is transmitted to the local gateway, and at the network level, the local
gateway receives the data and uploads the sensor data to the cloud through various
wireless sensor networks (WSNs). This system can be applied to various processes in
the product supply chain, including organization, management, monitoring and

control.
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Therefore, the key task of the sensory level is to recognize the physical
properties of the object. The sensing layer consists of various sensors, WSN, control,
RFID, etc. The main sensors used are sensors of temperature, humidity, oxygen,
pressure, etc. There are various 10T sensing technologies such as WSN, NFC, RFID,
image processing and global positioning systems (GPS) (Fig. 3.10). They usually

automatically send data to a decision center in the form of digital signals.
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Figure 3.10 — Sensors collecting information during transportation

The information collected by the sensors is simply processed by the embedded
device and uploaded to the upper layer through the network layer to create a database
and analyze big data.

The network layer processes the data received in real time from the sensor layer
and transmits the data remotely to the application layer using the telecommunication
network, local area network and the Internet. The network layer has a microprocessor
or microcontroller that uses a communication module to send data collected at the
sensor layer to the application layer using data transfer media. In addition, there are
several means of data transmission, such as mobile communications, Wi-Fi,

Bluetooth, NFC, Global System for Mobile Communications, ZigBee, and general
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packet radio services. Thus, the network layer not only transmits the various types of
data collected at the sensor layer to the application layer, but also controls the
commands that the application layer transmits to the sensor layer so that the
associated devices at the sensor layer can be activated.

The application layer is the intelligent processing device that applies the data
processed at the network layer and is the highest layer of the 10T layer architecture.
This level includes various intelligent systems such as data management in the
product supply chain; cargo monitoring and control; early warning and diagnosis of
possible failures; etc.

In addition, the application layer mainly processes and analyzes data, evaluates
the system, predicts future trends in the system, makes decisions based on past data
sets, and sends prescriptions to end users. In this way, losses can be minimized by
properly addressing problems that may arise in the supply chain at an early stage, and
the efficiency of its management can be maximized, thereby contributing to increased

revenues for the transport company and all its business partners.

3.3 The influence of logistic engineering solutions on the activity of the

transport company ""Ukrtrans Garant"

The costs associated with the implementation of the proposed logistics
engineering solution in the transport company's operations, such as capital investment
in technology, its operability, energy, fuel, labor, etc. should be minimized to make
our project proposal profitable for the transport company Ukrtrans Garant.

loT-enabled Big Data can help in this aspect by creating cost patterns in the
data warehouse and showing predictive and prescriptive solutions for better
decision-making using machine learning algorithms. In addition, the high level of

quality and safety of goods for end users at any time, anywhere increases visibility
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and interaction in the supply chain, which will also contribute to significant
benefits.

To calculate the economic effect of our project proposals for Ukrtrans Garant,
we will calculate the NPV of the project.

NPV is the net present value of a project, i.e. the sum of the discounted values of
a stream of payments brought to the present day. NPV is the difference between all
cash receipts and all expenditures brought to the current moment in time. The

standard formula for calculating the NPV of a project is as follows:

n
CFt

NPV=Y —p (3.1)

t=0

where n, t — number of time periods (usually number of years);

CF — Cash Flow;

R — discount rate.

That is, in order to calculate the economic effect of our project proposals, it is
necessary to calculate the total costs that Ukrtrans Garant will incur for their
implementation, as well as to predict the possible income that the company will
receive from integrated logistics support.

The project period will be 3 years, starting from 2023. This will be the year of
the project start.

First of all, let's consider the benefits that Ukrtrans Garant can get from our
project proposal. The benefits that the company can get from the proposed logistics
engineering solution are summarized in Fig. 3.11 and 3.12. In general, logistics
engineering solutions based on the Internet of Things in the management of the
transport company's activities increase its efficiency, reduce the amount of resources

and, accordingly, reduce the final cost of production.
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Quantitative effect of the proposed logistics engineering solution

Saving time due to faster execution of operations

Savings in labor costs (employees' working time) for entering
data, searching for documents, transferring documents,
analyzing data, generating reports, etc.

Saving material costs, for example, on consumables,
equipment, reduction of production space for working with
documents and their storage, reduction of electricity costs,

logistics costs, etc.

NI

Reduction of penalty costs (by reducing the number of non-
compliances, failures, etc.)

Figure 3.11 — Quantitative components of the effect of the proposed logistics

engineering solution

Quialitative effect of the proposed logistics engineering solution

Acceleration of operations provided by services of joint work
with documents and prompt decision-making on them

Improved opportunities for centralized information collection,
increased transparency of work processes and control of
executive discipline

Improving the security and relevance of documents

NI

Improvement of the quality of work with information and
application of new forms and methods for this purpose

Figure 3.12 — Qualitative components of the effect of the proposed logistics

engineering solution
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Summarizing, we can give the key advantages of using 10T technology in the
activities of the transport company (Fig. 3.13):

— improved interaction between devices or machines

— increase in efficiency;

— cost savings;

— time saving;

— increased safety of transportation.

Improving operational efficiency
Improving productivity

Creating new business opportunities
Reducing downtime

Maximizing asset utilization

Ability to sell products as a service
Reducing asset lifscycle costs
Enhancing worker safety

Enhancing product innovation process

Better understanding of customer demand

0% 10% 20% 30% 40% 0%

Figure 3.13 — Key benefits of using 10T technology in the transport company's

activities

In addition, in the activities of a particular enterprise, these benefits may not
affect the direct improvement, but at the same time be an important solution for the
entire industry.

Thus, we see that the final effect of the implementation of the logistics

engineering solution should be an increase in revenues and profits of the company.
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To begin with, let us forecast the revenues of Ukrtrans Garant for 3 years using
the time series extrapolation method.
According to the method of time series extrapolation, the projected revenues of

the company can be calculated by the formulas:

Ay = a+b*, (3.2)
An—b* > t

a:Z n - 2t , (3.3)

o N, An*t =Dt *> A (3.4)

nztiz _(Zti) i |

where A, — projected volumes of the company's income;

a, b — parameters of the equation, which are found by the method of least
squares;

t — year.

The projected values of revenues are obtained by substituting the variable t, i.e.
the year number, into the equation.

Data for forecast calculations are presented in Table 3.1.

Table 3.1 — Data for calculation of projected revenues of Ukrtrans Garant

No Year t; A, thousands UAH. At t°
1 2 3 4 5 6
1 2015 1 2520,0 2520,0 1
2 2016 2 2925,0 5850,0 4
3 2017 3 3061,6 9184,9 9
4 2018 4 4119,7 16478,8 16
5 2019 5 6528,5 326424 25
6 2020 6 8104,3 48625,9 36
7 2021 7 8433,0 59030,9 49
8 h) 28 35692,1 174332,9 140

As a basis we took statistical data from Table 2.2, namely the line "Revenues

from services".
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Substituting the data of Table 3.1. into the above formulas, we can find the
values of the parameters of equation a and b:

— b =1308,7;

— a=-3175.

Having calculated these parameters, we can calculate the forecasted incomes for
2022-2025 (Table 3.2).

Table 3.2 — Forecasted incomes of "Ukrtrans Garant" company

Ne Year t; Forecasted incomes, thousands UAH
1 2 3 4

1 2022 8 10152,4

2 2023 9 11461,1

3 2024 10 12769,9

4 2025 11 14078,6

Now we can consider three possible scenarios:

1. According to the pessimistic scenario, the introduction of integrated logistics
support will increase the company's profit:

— in 2023 by 5%;

— in 2024 by 10%;

— in 2025 by 15%.

2. According to the realistic option, the introduction of integrated logistics
support will increase the company's profit:

— in 2023 by 7%;

— in 2024 by 12%;

— in 2025 by 18%.

3. According to the optimistic scenario, the introduction of integrated logistics
support will increase the company's profit:

— in 2023 by 10%;

— in 2024 by 15%;

— in 2025 by 20%.
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Thus, the projected increase in revenues of Ukrtrans Garant from the

implementation of the proposed logistics engineering solution is presented in

Table 3.3.

Table 3.3 — Projected revenues from the implementation of the proposed

logistics engineering solution

Increase in revenues | Increase in revenues | Increase in revenues
Ne | Year under pessimistic under the realistic under the optimistic
scenario, UAH option, UAH scenario, UAH
1 2 3 4 5
1 2023 573056 802279 1146113
2 2024 1276986 1532384 1915480
3 2025 2111790 2534148 2815720

Now consider the costs required to implement the proposed logistics engineering

solution in the activities of the transit company "Ukrtrans Garant" (Table 3.4).

Table 3.4 — Cost components of the proposed logistics engineering solution

Year
Ne Costs 2023 2024 2025
1 2 3 4 5
1 |Costs for the purchase and installation of the 1200000 i i
necessary sensors, UAH
2 |Costs for setting up the network system, UAH | 240000 144000 144000
3 |Costs for installation of control systems, UAH| 264 000 - -
4 |System user training, UAH 162 000 - -
5 Profe_ssmnal support of the developed 66 000 66 000 66 000
solutions, UAH
6 |Total expenses for the year, UAH 1932000| 210000 | 210000

This list is approximate and may vary depending on the specific situation and

the wishes of the company's managers.

We will calculate the NPV of our project for discount rates of 15% and 20%

(Table 3.5).
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Table 3.5 — Results of NPV calculations of the logistics engineering solution implementation project

Forecast.

Forecast.

. ) Total Total . . . Forecasted | Forecasted
Discount Discount Forecast. | increase In | increase in . )
e S Total | expenses | expenses | . . Forecasted | profitata | profitata
coefficient. | coefficient. increase in | revenues at | revenues at .
Ne| Year | Ne expenses, | at15% [ at 20% . profit, rate of rate of
at the rate | at the rate income, a rate of a rate of
UAH rate, rate, UAH 15%, 2009,
15% 20% UAH UAH UAH 15%, 20%, UAH UAH
' UAH UAH
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Pessimistic variant
212023 | O 1,00 1,00 1932000 | 1932000 | 1932000 | 573056 573056 573056 |[-1358944|-1358944(-1358944
312024 | 1 0,87 0,83 210000 | 182700 | 174300 | 1276986 1110978 1059899 | 1066986 | 928 278 885 599
412025 | 2 0,76 0,69 210000 | 159600 | 144900 [ 2111790 1604961 1457135 | 1901790 | 1445361 | 1312235
5 - - - - 2 352 000]|2 274 300{2 251 200 3961833 | 3288995 [ 3090090 | 1609833 (1014695 | 838890
6 NPV 1014695 | 838890
7 Realistic variant
812023 | 0 1 1,00 1932 000( 1932000 | 1932000 | 802279 802279 802279 [-1129721|-1129721(-1129721
912024 | 1 0,87 0,83 210000 | 182700 | 174300 | 1532384 1333174 1271879 | 1322384 | 1150474 | 1097 579
10| 2025 | 2 0,76 0,69 210000 | 159600 | 144900 | 2534148 1925953 1748562 | 2324148 | 1766353 | 1603 662
11| - - - - 2 352 000|2 274 300{2 251 200 4868811 | 4061406 | 3822720 | 2516811 [ 1787106 | 1571520
12 NPV 1787106 | 1571520
13 Optimistic variant
14| 2023 [ O 1 1,00 1932 000( 1932000 | 1932000 | 1146113 1146113 1146113 | -785887 | -785887 | -785 887
15| 2024 | 1 0,87 0,83 210000 | 182700 | 174300 | 1915480 1666467 1589848 | 1705480 | 1483767 | 1415548
16| 2025 | 2 0,76 0,69 210000 | 159600 | 144900 | 2815720 2139948 1942847 | 2605720 | 1980348 | 1797 947
171 - - - - 2 352 000]|2 274 300{2 251 200( 5877313 | 4952528 | 4678808 | 3525313 | 2678228 | 2 427 608
18 NPV 2678228 | 2427 608




The calculations showed that the NPV of our project for the implementation of
the proposed logistics engineering solution in the activities of the transport company
iIs positive for all three scenarios and for the two discount rates considered.

Now let's calculate the payback period of the project. To do this, it is necessary
to summarize the discounted projected profits of our project for the entire period
under consideration at different discount rates.

Graphical finding of the project payback points for different forecasts at a

discount rate of 15% is shown in Fig. 3.14.
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Figure 3.14 — Project payback points at 15% interest rate

Graphical finding of the project payback points for different forecasts at a
discount rate of 20% is presented in Fig. 3.15.

According to the above figures, we see that:

— according to the pessimistic variant, our project proposals will pay off in 2.3
years;

— according to the realistic variant, our project proposals will pay off in 2 years;

100



— according to the optimistic variant, our project proposals will pay off in 1.6

years.
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Figure 3.15 — Project payback points at 20% interest rate

So, in any case, our project proposal is cost-effective and can be recommended
for implementation in the activities of the transport company "Ukrtrans Garant" for

its improvement.

3.4 Chapter 3 summary

The third chapter dealt with the recommendation for the implementation of
logistics engineering solutions in the activities of the transport company.
We developed of a strategy for improving the activities of a transport company

based on logistic engineering solutions. The choice of the model of strategy for
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managing the activities of the transport company was determined by the content of its
stages. Developing a strategy to improve the management of a transport company's
operations is very important to increase its efficiency. With the tips discussed above,
it is possible to make the existing supply chain ready for the future.

We made recommendations for the implementation of logistic engineering
solutions in the activity of the transport company.

The latest technology is mostly about speed, accuracy, security and continuous
supply. They include 3D printing, drone delivery, and the Internet of Things.
Driverless vehicles add to this promising reality. For the possibility of developing
proposals for the implementation of a logistics engineering solution in the activities
of a transport company, investigate these technologies in more detail.

Taking into account all the above, the project recommendation was the
implementation of a logistics engineering solution based on the combination of
several latest technologies, which will make it possible to ensure the greatest
efficiency in the management of the transport company.

The basis of the proposed logistics engineering solution should be IoT
technology, which in a broad sense means technology that provides communication
between various objects without human intervention, with the subsequent provision
of recommendations or services. 0T functions are widely used for data collection and
processing, planning and decision-making, as well as development of
recommendations and services.

We determined the influence of logistic engineering solutions on the activity of
the transport company "Ukrtrans Garant”. The calculations showed that the NPV of
our project for the implementation of the proposed logistics engineering solution in
the activities of the transport company is positive for all three scenarios and for the
two discount rates considered. So, in any case, our project proposal is cost-effective
and can be recommended for implementation in the activities of the transport

company "Ukrtrans Garant" for its improvement.
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CONCLUSIONS AND RECOMMENDATIONS

In the first chapter, the theoretical foundations of logistics engineering in the
activities of a transport company are considered.

First of all we made research of the essence of the logistic engineering. Logistics
engineering generally deals with the effective use of engineering methods to resolve
logistics problems. Logistics Engineers are utilized throughout the entire system life
cycle, from concept to disposal for the system life cycle stages.

Then we considered the RFID system as one of the logistics engineering
solutionsro RFID (Radio Frequency Identification) is a way to store and transmit
information from a convenient label carrier to the desired location, using special
devices. Such identification marks make it easier to identify various objects: goods in
the store, movable vehicles during transportation, help to determine their location,
can identify people and animals, not to mention the wide range of identification of
documents and property.

The label itself usually contains an antenna, receiver, transmitter, and storage
memory. The label receives energy from the radio signal of the reader antenna or
from its own power supply, after receiving an external signal, the label responds with
its own signal, which contains certain identification information. So RFID tags are a
kind of label, only smarter.

The passive RFID tag is able to work without its own power source, it receives
power for power only from the scanner signal (Fig. 1.6). Such labels are smaller in
size than active ones, lighter in weight, cheaper to manufacture, and have an
unlimited service life — this is their main advantage.

Currently, the field of application of information systems based on RFID
technology is quite wide, especially in the field of business process automation,
where there is a process of sequential replacement of bar coding technology. This is
due to the fact that RFID systems have much more advantages than traditional bar

coding systems.
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In the second chapter, the situation on the market of transport services in
Ukraine was analyzed. Our analysis showed that in recent years, the volume of
transported goods by all modes of transport ranged from 600 to almost 812 million
tons. During the considered period, the maximum volume of transported goods was
observed in 2011, and the minimum was observed in 2020. According to the results
of 2021, the volume of transported goods by all modes of transport amounted to
619.9 million tons.

In addition, it was concluded that in the last ten years road transport has been
showing a fairly successful expansion in the cargo transportation market of Ukraine,
while other competitors are weakening their positions.

An analysis of the activities of the logistics company "Ukrtrans Garant”, which
has been engaged in the organization of cargo transportation in Ukraine and abroad
for more than 15 years, was also conducted.

The company "Ukrtrans Garant” cooperates with Ukrainian and foreign
manufacturers and offers its clients: an individual approach to each client; fast and
high-quality transportation; selection of the optimal route; delivery security
guarantee; a large fleet of vehicles with different load capacities and body types; ideal
ratio of quality and cost; a wide range of services and coverage of countries.

Advantages of the "Ukrtrans Garant” company: own fleet; 100% machine
supply; transportation of all types of cargo; transportation of collective cargo and
reloading with one-way payment.

Analysis of the production and financial indicators of the company "Ukrtrans
Garant" showed that the company effectively overcame crisis situations on the
Ukrainian market and continues to function at a fairly profitable level.

In addition, innovative solutions in the activities of transport companies were
investigated. It has been pointed out that technological innovation is playing an
increasing role in all sectors of the economy, and logistics and supply chain
management cannot remain aloof from this process either.

Innovations in the field of logistics are connected not only with the desire of

logistics companies to introduce new technologies in order to keep up with the
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development of the industry — to a large extent this is demanded by the clients of
logistics — representatives of trade businesses and large industrial enterprises that
require that their goods or services came to the customer faster and with lower costs.

Thus, we can claim that the introduction of cloud technologies into business
processes has contributed to the accelerated digitization of supply chains. This allows
you to take into account the amplitude of instability and quickly react to possible
deviations or disruptions in supply chains. Transportation companies are modernizing
their supply chains as a digital supply chain that integrates the physical flows of
products and services and provides affordable, efficient, safer, infinitely scalable
solutions that can be easily integrated with existing systems.

The third chapter dealt with the recommendation for the implementation of
logistics engineering solutions in the activities of the transport company.

We developed of a strategy for improving the activities of a transport company
based on logistic engineering solutions. The choice of the model of strategy for
managing the activities of the transport company was determined by the content of its
stages, which can be divided as follows:

- determination of the mission (goals, priorities) of strategy development;

- assessment of conditions and factors of the external market environment;

- determination of the target, functional, organizational and resource potential
of the company for the formation and implementation of the strategy;

- formation of the strategy, as well as mechanisms for its implementation;

- evaluation of results with simultaneous monitoring of strategy
implementation;

- assessment of the new positioning of the company in the market of goods and
services, achieved due to the strategy.

Developing a strategy to improve the management of a transport company's
operations is very important to increase its efficiency. With the tips discussed above,
it is possible to make the existing supply chain ready for the future.

We made recommendations for the implementation of logistic engineering

solutions in the activity of the transport company.
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We noticed that logistics, manufacturing, transportation and supply chains are
experiencing rapid and unprecedented transformations today. The future of these
industries is tied to innovation and technology.

Technology has always been the driving force behind logistics. Today, logistics
and transport companies offer a fairly wide range of technological and engineering
solutions.

Until recently, people were looking for ways to transport goods faster, in larger
volumes and more economically. These problems were solved in the first place with
the help of the invention of the railway, cars (including trucks), modern ships and
airplanes. The invention of the computer, the Internet and related technologies
became a real revolution in logistics. Web technologies, programs and transport
management systems appeared. But currently, the logistics industry is experiencing
another revolution.

The latest technology is mostly about speed, accuracy, security and continuous
supply. They include 3D printing, drone delivery, and the Internet of Things.
Driverless vehicles add to this promising reality.

For the possibility of developing proposals for the implementation of a logistics
engineering solution in the activities of a transport company, investigate these
technologies in more detail:

1. 3D printing or Additive Manufacturing (AM).

2. Internet of Things (10T) and Industrial Internet of Things (110T).

3. Use of drones.

4. Cars without a driver.

5. Artificial intelligence and augmented reality.

Based on the conducted research, we can draw several conclusions. For decades,
the field of transportation, warehouse and order fulfillment management remained at
the level of "prehistoric™ technologies in the form of isolated warehouses, inefficient
processes and limited information availability. However, technology has changed as
the business processes performed in the supply chain have changed. Modern

technologies provide small and medium-sized enterprises with the opportunity to use
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innovative tools to provide end-to-end tracking, visualization and processing of
cargo.

At the moment, many factors suggest that the technologies used in the supply
chain need to be expanded and changed. The reasons for this are problems with the
end users of goods and the capacity of supply chains.

Thus, today's technologies in supply chains are not efficient enough. The use of
modern technologies will significantly change the situation.

Taking into account all the above, the project recommendation was the
implementation of a logistics engineering solution based on the combination of
several latest technologies, which will make it possible to ensure the greatest
efficiency in the management of the transport company.

After all, as studies have shown, technological tools provide a viable and long-
term basis for reducing human intervention and errors. Rethinking supply chain
design and operations with a logistics engineering solution will help overcome
barriers and close gaps in product supply chains.

The basis of the proposed logistics engineering solution should be IoT
technology, which in a broad sense means technology that provides communication
between various objects without human intervention, with the subsequent provision
of recommendations or services. 0T functions are widely used for data collection and
processing, planning and decision-making, as well as development of
recommendations and services.

The architecture of the proposed logistics engineering solution based on 10T can
be divided into the following levels:

— sensory layer, that is, the level of perception of information for its
recognition;

— network layer for data transmission and reception;

— application layer for direct supply chain management.

We determined the influence of logistic engineering solutions on the activity of

the transport company "Ukrtrans Garant".
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The costs associated with the implementation of the proposed logistics
engineering solution in the transport company's operations, such as capital investment
in technology, its operability, energy, fuel, labor, etc. should be minimized to make
our project proposal profitable for the transport company Ukrtrans Garant.

loT-enabled Big Data can help in this aspect by creating cost patterns in the
data warehouse and showing predictive and prescriptive solutions for better
decision-making using machine learning algorithms. In addition, the high level of
quality and safety of goods for end users at any time, anywhere increases visibility
and interaction in the supply chain, which will also contribute to significant
benefits.

The calculations showed that the NPV of our project for the implementation of
the proposed logistics engineering solution in the activities of the transport company
is positive for all three scenarios and for the two discount rates considered.

According to the above figures, we see that:

— according to the pessimistic variant, our project proposals will pay off in 2.3
years;

— according to the realistic variant, our project proposals will pay off in 2 years;

— according to the optimistic variant, our project proposals will pay off in 1.6
years.

So, in any case, our project proposal is cost-effective and can be recommended
for implementation in the activities of the transport company "Ukrtrans Garant" for

its improvement.
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