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Mansapeys /1. M., Hopik /1. 0., bantok 10. C., bydapiH O. C. Po3sumok ekcnopmHo-imnopmHoi dianbHocmi
Ha ocHoei iHghopmayiliHo-KomyHiKayiliHux mexHonoeili

IHpopmayitiHo-KomyHikayiliHi mexHonoeii (IKT) cmpimko cmarome 8upiwanbHUM haKmMopom i pywiliHoK CUA0K PO38UMKY eKCOPMHO-iMIopmHoi disabHoCcmi
6azambox nidnpuemcme. Mema cmammi NoAs2ae y 8U3HAYEHHI OCHOBHUX HANPAMKIB PO3BUMKY eKCMopMHO-iMnopmHoi disaabHocmi Ha ocHosi IKT ma ouyitio-
BOHHI 36'A3Ky MiX MOKA3HUKAMU YU(POBOi eKOHOMIKU ma MOKa3HUKamu obcseie ekcriopmy U imnopmy kpaid €C. Y ybomy 0ocnioxeHHi Ha nidcmasi aHanizy
cmamucmuyHux 0aHux nposioHux esponelickux KpaiH-nidepie y chepi ekcropmy U iMmopmy suceimaeHo 0cobau8oCMi ix eKCnopMHo-iMnopmHoi dianbHOCMI,
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Introduction. The development of export-import activ-
ity is a determinant of the country’s development and deter-
mines its entry into the world economic space. The growth of
globalization of the economy leads to an increase in the volume
of international trade. From 1980 to 2022 the volume of world
trade increased by 7.8 times, and the volume of world GDP — by
4.1 times [1]. Enterprises engaged in export-import activities
face high competition in international markets, which requires
the use of appropriate tools that will provide new opportunities
in foreign markets, allow timely identification of demand for
their products and compete effectively.

As world experience shows, today information and com-
munication technologies (ICT) are becoming a decisive factor
in the development of export-import activities of many global
industrial enterprises. The growth in the number of online trad-
ing platforms indicates their great demand in global markets.
One of the largest electronic trading platforms in the world, the
Chinese company group Alibaba Group has created an effec-
tive communication infrastructure that facilitates global trade.
The American company Amazon, through the use of ICT, en-
sures the optimization of logistics processes, effectively manag-
es inventory and the construction of an international network
of suppliers, and is a leader in the field of e-commerce. Japan’s
Toyota Motor Corporation uses ICT to optimize production

and logistics at its facilities around the world, which helps en-
sure the supply of products to international markets. One of
the world’s leading aircraft manufacturers, Boeing uses ICT at
various stages of aircraft production and delivery. The inter-
national conglomerate Schneider Electric (France) is actively
implementing such ICT as monitoring and collecting equip-
ment data, developing digital platforms for remote energy sav-
ing management of its customers, designing the automation
of production processes and energy system management in
businesses around the world. These examples prove that world
leaders in various industries use ICT to develop export-import
activities and successfully compete in international markets.
Ensuring the efficiency of export-import activities and their ef-
fective management requires enterprises to be flexible, adapt
to changes in the international environment and introduce
innovative technologies, among which information and com-
munication technologies (ICT) are a modern and innovative
mechanism for the development of export-import activities.
Analysis of publications. The article [2] considers the is-
sue of the impact of ICT on changes in the indicators of exports
and imports of goods and proposes to take this into account
when calculating and forecasting changes in the indicators of
foreign trade security of the State. Kulhanik O. M. [3] draws
attention to the reason that in the process of increasing the ex-
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port potential, Ukraine should take into account the national
interest and apply promising instruments of the development
used by the largest export-oriented countries. The monograph
[4] examines the features of modern ICT and their role in the
development of the digital economy, identifies the factors of in-
fluence of digitalization processes on the results of economic
activity, quantifies the transformational potential of digitaliza-
tion of the Ukrainian economy and substantiates recommenda-
tions for its improvement. Zhang X. and Wang Y. [5] analyzed
the mechanism of influence of the level of digital technologies
and political constraints on the development of trade in digital
services. The authors of the paper [6] considered the degree of
influence of the level of openness of the ICT market on trade
activities. J. Wagner [7] researched the impact of information
technology such as a company’s website on the activation of ex-
port and import operations and cooperation with international
partners. The monograph [8] considers the model approach in
the study of the export-import potential and evaluates the de-
velopment of the commodity structure of exports and imports
of Ukraine. Stanislavyk O. and Kovalenko O. [9] examined the
problematic aspects of the development of export activities un-
der martial law in the context of the State support for domes-
tic enterprises. Among the measures to ensure foreign trade
operations, the authors highlighted the activation of digitaliza-
tion of business processes and the involvement of electronic
services, which will significantly simplify export procedures.
The article [10] analyzes the intensity of exports of Chinese
firms based on the use of the Internet and proves that the use
of Internet technologies contributes to increasing the degree of
integration between enterprises by optimizing the distribution
of resources in the domestic and foreign markets and increases

Growth rate of exports of goods

the overall economic efficiency. Bushovska L. B, Poplavska O. V.,
Yadukha S. [11] identified the conditions that prove the need to
develop a mechanism for managing export-import operations
and its importance in ensuring the economic security of enter-
prises. Thus, the analysis of contemporary scientific works relat-
ed to the development of export-import activities indicates that
the study of the practical aspects of the use of ICT in foreign trade
is relevant and requires further research.

The aim of the article is to determine the directions of
development of export-import activities on the basis of ICT
and to assess the relationship between the digital economy and
the volumes of exports and imports of the EU countries.

Results. In the presented study, based on the analysis of
statistical data of the advancing European countries-leaders in
the sphere of export and import, the features of their export-
import activities are highlighted, the degrees of use of ICT in
various sectors of the economy of these countries are analyzed,
the most important directions of the use of ICT in terms of the
development of export-import activities are allocated and an
analysis of the impact of both the indicators of the components
of the digital economy and the society index on the volume of
exports and imports in 2022 is carried out on the basis of re-
gression models according to the data of the EU countries, thus
providing to identify and evaluate promising ways to restore
Ukraine’s foreign economic activity in the conditions of martial
law and concerning the post-war state.

According to UNCTAD (United Nations Conference on
Trade and Development) [12], which regularly publishes statis-
tics on global trade, one can observe the dynamics of growth
rates of exports and imports of goods in the world and in
Ukraine (Fig. 1-2).
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Fig. 1. Changes in the growth rate of exports of goods

Source: compiled from data of [12]

According to Fig. 1, Fig. 2, the unstable nature of changes
in the growth rates of exports and imports of goods in Ukraine
is observed. The russian aggression since 2014 and the full-
scale invasion in 2022 have certainly had a significant impact
on the foreign economic activity of Ukraine. However, in some
periods, when even the world economy in the wake of the
COVID-19 pandemic showed a decrease in the growth rate of
exports and imports of goods, Ukraine kept the pace of change
from decreasing. A certain level of the formed pre-war export-
import potential of Ukraine and the support of international

partners allowed our country to resist in the difficult conditions
of russian aggression and continue to carry out foreign eco-
nomic operations. «As result of the rupture of logistics routes,
trade in 2022 sharply reoriented to the EU countries and, in
particular, to the closest neighbors (Poland, Romania, Hungary,
Slovakia, Bulgaria)» [13, p. 6]. Post-war recovery and ensuring
the development of our country’s economy requires the use of
modern instruments of world foreign trade. The formation of
export-import relations of domestic enterprises requires the
determination of the most effective ways and means of ensur-
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ing the efficiency of export-import activities of the world lead-
ing countries.

According to the World Trade Organization (WTO) [14],
in 2022, the top ten exporting and importing countries were

one North American country — the United States of America;
several European countries — Germany, the Netherlands, Italy,
Belgium, France, and such Asian countries as Japan, the Repub-
lic of Korea, and China, including Hong Kong (Fig. 3).
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Fig. 3. A ranking of world leaders in exports and imports for 2022

Source: compiled from data of [14]

Each of these groups of countries has its own unique
characteristics and impact on the global economy. The United
States of America is a key player in North America, Asian coun-
tries (China, Japan, South Korea) are known for their high-tech
industries and significant influence on world trade, Hong Kong
is an important financial center of Asia, the leading European
countries in terms of exports and imports are members of the
European Union (EU) and participants in the joint economic
and political cooperation that was established by the creation
of the EU. As stated in [13, p. 7]: «E-commerce and postal ser-
vices (part of Section 3 of the EU acquis) is the most rapidly
developing area of trade in the world in recent years. The Eu-

ropean Union is the closest geographically and one of the most
solvent destinations for Ukrainian e-commerce». Since one of
Ukraine’s key ambitions is to introduce and comply with EU
standards and practices, it is advisable to find out the main ar-
eas in which Ukraine can improve its level of foreign trade, ap-
proaching the level of the leading European countries. Indeed,
ICT is an important practical aspect for all European countries,
the use of modern digital payment systems largely facilitates fi-
nancial transactions between European exporters and import-
ers. Still, there are a number of characteristics that distinguish
the European export/import leading countries from other Eu-
ropean countries.
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Germany is characterized by a high level of industrial
development with a focus on technological and high-tech sec-
tors (Industry 4.0), the use of electronic systems to automate
customs procedures and track export-import operations is
widespread. In 2022, across different sectors of the economy
in Germany, an average of 73% of large enterprises (with 250
or more employees), 54% of enterprises with 50 to 249 em-

ployees, and 29% with 10 to 49 employees used ICT and per-
formed internal and external IT tasks (more than 10 requests)
(Fig. 4).

Among the most active sectors of the economy are the
processing and construction industries, the services, the sec-
tors of real estate and housing, and the trade and maintenance
of motor vehicles.

Other economic servicesz

0 10 20

Enterprises with
the number of employees

250 plus

30 40 50 60 70 80 90 100

%

50 - 249 employees 10 - 49 employees

Fig. 4.ICT use by sector of the German economy in 2022

Source: compiled from data of [15]

Attention should also be paid to the active use of In-
ternet of Things (IoT) technologies in Germany to create an
«Intelligent Factory», where industrial enterprises automate
and optimize production processes with the help of sensors
and connected devices. Among the most influential German
exporting companies, the well-known automaker Volkswagen
Group and the technology company Siemens AG, succeeding
in exports of high-tech products and services, are active users
of Internet of Things technologies.

The next European export/import leader, the Nether-
lands, plays the role of Europe’s transport hub, thanks to a large
number of seaports and a developed network of roads and rail-
ways. The country’s business has close ties with information
technology services, the trade turnover indices of the ICT sec-
tors of the economy are increasing every year (Fig. 5), while it is
the information activity that is ahead of other sectors related to
ICT in terms of turnover indices. For 2018 — 2021, the intensity
of R&D expenditures in all sectors of the economy averaged
2.27% of GDP, including 1.5% of GDP in the sphere of business
[17], contributing to the development of export-import opera-
tions and the country’s economy as a whole.

According to CBS StatLine [18], the value added due to
the Netherlands’ Exports increased from € 252.3 billion billion
in 2020 up to € 336.6 billion in 2022. This country has a strong
focus on the transport and logistics industries, e-commerce

and the financial sector. IoT technology in the Netherlands is
actively used in the agricultural sector, monitoring and man-
agement systems allow farmers to use resources more efficient-
ly. According to the Global Innovation Index 2022 report of
the World Intellectual Property Organization, the Netherlands
ranks fifth [19]. Royal Dutch Shell, one of the world’s largest
oil and gas companies, and Unilever, which specializes in the
production of consumer goods, have a significant impact on
the increase in the Netherlands’ exports/imports.

As for France, in 2022, imports accounted for 37.6% of
domestic demand, and exports accounted for 34.7% of GDP
[12]. France is developing electronic systems for tendering,
thus facilitating the efficient exchange of information, and in-
tegrating ICT into logistics to track and control cargoes and
improve the efficiency of deliveries. In 2021, 58% of employ-
ees in EU companies used the Internet (63% in France) and the
share of companies running a website was 78% (71% in France).
Small and medium-sized companies in France are less likely to
have a website (67%, compared to 75% in the EU) and 94% of
very large companies in France, as in Europe, have their own
websites [20]. Owning a website allows businesses to use digital
channels to promote their products and services in the global
market, strengthens their interaction with potential and exist-
ing commercial partners. Innovative enterprises in France are
implementing the concept of Industry 4.0, using IoT to auto-
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Fig. 5. Changes in trade turnover indices by sectors of the economy of the Netherlands (compared to 2015)

Source: compiled from data of [16]

mate and optimize production processes, that allows to in-
crease productivity and reduce costs.

Belgium ranks fourth among the European countries
leading in exports/imports. This country is mostly focused on
the export of chemical and pharmaceutical products and also
actively uses ICT (Fig. 6).

Belgium actively uses IoT in transport and logistics to
track and manage the movement of goods. Truck and cargo

Use of computer equipment

sensors can improve transport efficiency and reduce delivery
times. In 2021, 23.2% of businesses in Belgium faced a prob-
lem at least once due to an ICT security incident: unavailability
of ICT services, destruction or damage of data, disclosure of
confidential data. This was determined as a result of a survey
on the use of ICT and e-commerce in enterprises, conducted
by the Belgian statistical office Statbel between May and Sep-
tember 2022 [22]. Protecting the information and network of

Production

Wholesale and retail trade /
repair of motor vehicles

and motorcycles

Information and communication

HO DO
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Fig. 6. Use of computer equipment by enterprises in Belgium by sectors of the economy

Source: compiled from data of [21]

MNpo6rnemn ekoHomikm Ne 4 (58), 2023

27



CBiTOBa eKOHOMiKa Ta Mi>KHapOJHi BiiHOCUHU

enterprises from cyber threats is critical to ensuring security in
foreign trade operations. To prevent security issues, 39.4% of
businesses in Belgium use at least two authentication mecha-
nisms, and 12.6% use authentication using biometric methods,
77.2% of enterprises use network access control (management
of user rights in the enterprise network), 33.1% of enterprises
have insurance against ICT security incidents [22].

Italy is also focused on high-tech industrial sectors and is
actively developing digital technologies and robotics in manu-
facturing and small businesses, which provides support for its
foreign economic activity (Fig. 7).

Italy, where the level of ICT use is increasing every year,
is marked by the fact that ICTs are becoming a key factor that
fosters the development of export-import activities in various
sectors of the economy. Digitalization in production helps to
increase efficiency, reduce costs and respond quickly to chang-
es in global market conditions, and that in turn improves the
competitiveness of Italian products in the international market.
Italian companies in the sphere of technology and information
services are actively using ICT to create and deliver innova-
tive solutions. This helps them provide quality IT services and
products to customers around the world and leads to increased
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Fig. 7. Use of ICTs by sectors of the Italian economy in 2022

Source: compiled from data of [23]

export flows. In agriculture, Italy uses IoT to measure humid-
ity, temperature, light intensity, and other parameters, allowing
farmers to manage crop cultivation and increase crop yields
more efficiently. In finance and banking, Italy also uses ICT
to ensure the efficiency and security of international financial
transactions. Digital technologies make it possible to carry out
fast and secure global financial transactions.

Ergo, the development of foreign trade of European
leaders requires the active use of ICT, and this turns out to be
a necessary and important aspect of their success in the further
development of export-import activities. A generalization and
analysis of the main features of the introduction of ICT in these
countries made it possible to determine the main directions of
the use of ICT in external activities (Tbl. 1).

Ukraine can apply such practices of European leaders
and become a powerful participant in global digital initiatives.
The effective use of ICT will become a strategic reserve for re-
storing and maintaining the country’s competitiveness in the
international arena in the post-war period and will contribute
to growth in global economic conditions in the future.

An important issue in the study of the development of
export-import activities based on ICT is the assessment and
modeling of the impact of ICT on the volumes of foreign trade.
In the paper [4], an analysis of various economic and mathe-
matical models for assessing the impact of ICT on the econom-
ic development of countries in general, specific enterprises,

and the ICT sector is carried out. It is noted that «the very fact
that such mathematical modeling is performed and developed
testifies to the awareness of the importance of modern digital
technologies for economic development» [4, p. 94].

In this study, it is proposed to examine the relationship
between export/import volumes (y, / y,), € million (based on
the data referred as [24]) and the main components of the Digi-
tal Economy and Society Index of the EU countries for 2022.
The Digital Economy and Society Index combines the relevant
indicators of Europe’s digital performance and tracks the de-
velopment of the EU Member States according to four main
components: human capital, communications, digital technol-
ogy integration, and digital public services [25]. Each of these
components, in turn, is divided into separate sub-components,
which are characterized by separate indicators. According to
the data [25], to analyze the impact of ICT on the develop-
ment of export-import activities, the indicators were selected
that are appropriate for logical reasons in the context of this
study, namely: persons with basic digital skills (x,), % of per-
sons aged 16—74 years; individuals with digital skills above ba-
sic (x,), % of persons aged 1674 years; individuals with a basic
level of skills in using digital content creation software (x,), %
of people aged 16-74 years; ICT salaried specialists (x,), % of
total employment; enterprises providing ICT training (x.), %;
settlements with coverage of at least one 5G mobile network
(%), %; enterprises with a basic level of digital intensity (use of
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Table 1

Practical aspects of the use of ICT in external activities

ICT Implementation Direction

Description

Digital infrastructure: electronic
documentation, electronic
information exchange

parties

Significant investments in the development of high-performance infrastructure, the use of
electronic systems for the exchange of documentation and information between participants
in foreign trade, the introduction of electronic systems to simplify customs procedures and
logistics operations ensure fast and reliable communication between business and counter

e-commerce

The use of advanced technologies for online sales, the use of electronic trading platforms
contributes to the optimization of own business processes, the expansion of the global
audience of potential consumers and the increase in the availability of goods and services

Digital innovation in manufacturing

The introduction of the technology of Internet of Things, artificial intelligence, and robotics
makes products competitive in the global market

Digital finance

The use of the instrumentarium of digitalization of financial solutions (development of
electronic payment and electronic banking systems) simplifies the conduct of international
financial operations and transactions

Digital marketing and promotion

customers and markets

Using digital channels to promote export and other products in the international market,
developing online marketing strategies to expand the niche of the global market, applying
data analytics to identify and forecast market demand, using the Internet to find new partners,

Digital logistics

The use of modern GPS systems and loT technologies allows to efficiently send and receive
goods, reducing the time and cost of transportation

Cybersecurity

Ensuring the security of electronic trading platforms and payment systems, that guarantees the
protection of confidentiality and integrity of information and network infrastructure

Source: own analysis

at least 4 technologies) (x.), %; enterprises that use electronic
information exchange (x,), %; businesses that use two or more
social media (x,), %; enterprises that analyze big data from
any data source (x,), %; enterprises that purchase at least one
of the cloud computing services (xn), %; enterprises that use
any artificial intelligence technology (x,,), %; turnover from e-
commerce (¥;5), % of total turnover; cross-border online sales
(x,4), %; digital public services for business, (%,-), scores from
0 to 100.

Since the EU countries differ significantly in terms of
foreign trade, the totality of countries was divided into two
groups: the first group consists of countries whose export and
import volumes exceed € 100.000 million; the second group
consists of countries with export and import volumes of up to
€ 100.000 million. The first group includes the leading export/
import countries and most of the countries of Eastern Europe,
that have undergone or continue to undergo transformations
similar to those in Ukraine after the collapse of communist re-
gimes.

According to the values of correlations between the per-
formance indicators (y, Ta y,) and the indicators of the subcom-
ponents of the index of the digital economy and society, it was
found out:

* y, for the first group of countries, is most related to
the indicators x, x,, x,, (positive correlation); for the
second group — with the indicator x,, (positive cor-
relation), and with indicators x,,, x,. (negative cor-
relation),

* y, for the first group of countries is most related to
the indicators x, xg, x,, %, (positive correlation); for

X5

%10

the second group of countries — with the indicators
X xlz(positive correlation), and with indicator x,.
(negative correlation).

At the same time, the selected independent variables of
the model do not correlate with each other (correlation at the
level of 0.1 — 0.2), that indicates the absence of multicollinearity
and the feasibility of their use in linear regression models. Dur-
ing the simulation, the significance of the coefficients of regres-
sion models by the Student’s t-test was checked. It was found
that some coefficients turned out to be insignificant and the
corresponding indicators were removed from the models.

The following models were obtained:

* for the first group of countries y, = 171478,22 +
+4802,52 x, R? = 0,61; y, = 146942,06 + 5152,51 x,,
R?=0,63;

* for the second group of countries y, = 113078,37 +
+2795,05x,,~ 1135,24x,;, R* = 0,46;y, = 100153,33 +
+ 352,39 x, + 2516,19 &, - 1026,32 x,, R* = 0,55.

According to these models, it can be determined that
for the countries whose export and import volumes do not ex-
ceed € 100.000 million, exports are positively affected by the
use of artificial intelligence technology, while e-commerce is
inefficient, that leads to a decrease in export volumes; imports
are positively affected by 5G network coverage and the use of
artificial intelligence technology, and e-commerce also leads to
a decrease in imports. That means, owing to the active use of
artificial intelligence technology, foreign economic strategies in
these countries are being adapted and conditions for the forma-
tion of their competitiveness are created. However, small values
of the coefficient of determination indicate that these models

Mpobnemn ekoHomikm Ne 4 (58), 2023

29



CBiTOBa eKOHOMiKa Ta MiXKHapOAHi BiiHOCUHU

need to be further improved by including other factors that will
define what exactly prevents these countries from increasing
exports and imports. Of course, the dominance of certain tech-
nological modes in these countries differs significantly from the
countries of another group, thus determining the correspond-
ing effect of digitalization.

For the countries of the first group, the volume of ex-
ports and imports of which exceeds € 100.000 million, is found
that only one factor is of significant importance in the context
of the development of foreign trade — the coverage of the 5G
network. The indicator of determination of the built models for
the countries of this group is also small and determines that
5@ technology explains the variation in exports and imports by
about 60%, and 40% is the effect of unaccounted factors that are
not related to ICT. Since the analysis was carried out only on
the basis of data from one year, such results can be explained
by the fact that by 2022 the countries of the first group already
had a strong developed information and communication in-
frastructure (almost all indicators of the digital economy and
society index are ahead) and continued to direct their efforts
towards achieving a higher level of ICT development. The in-
troduction of 5G technology today is an urgent and strategic
direction for the development of these countries, and the use
of 5G in foreign trade builds a new space for innovation and
creates new business opportunities.

So, it is proved that the development of export-import
activities requires intensification of the development and im-
plementation of ICT. The use of ICT in modern foreign trade
ensures the efficiency and flexibility of export-import opera-
tions. ICTs are becoming an integral part of the global trade
space and ensure the transition from a traditional to an innova-
tive approach in international trade.

Conclusions. Thus, in the modern global space, it is im-
portant for the development of export-import activities to use
ICT, which is a stimulator of innovation in foreign trade. Coun-
tries that actively integrated ICTs into their trade operations
have become leaders in international cooperation. The analysis
of the features of the use of ICT in the export-import activities
of the world’s and European countries-leaders in foreign trade
allowed to identify the main directions of ICT implementation,
which should become a guideline for the recovery and develop-
ment of export-import activities of Ukraine.

The results of the study indicate the positive impact of
ICT on the increase in exports and imports. Modeling the re-
lationship between the volume of exports and imports and the
indicators of the digital economy index confirms that countries
with a higher level of digital readiness tend to develop foreign
trade relations sustainably.

Further direction of development of this research is en-
visaged in the study of models of dynamics and the inclusion
of additional factors influencing foreign trade, namely human
potential, financial and material support for the introduction of
ICT, based on the experience of leading European countries.
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