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Abstract: The development of export–import activity at all levels of the national economic
system is an important factor and the result of globalization and country integration in the
world economy. The elaboration of sound public policy related to export–import activity
is based on its assessment and analysis. The goal of this article is the systematization and
development of methodological support for the evaluation of the export–import activity
of the national economy, including the development of its technology and a conceptual
assessment model, which is presented in a structural–logical–semantic form, and the
analysis and forecasting of export–import activity using the proposed model. To achieve
the research goal, quantitative methods were used: the method of integral taxonomic
indicators of development and efficiency, the method of forecasting based on trend models,
multivariate factor analysis, and the modified method of cointegration of time series. A
set of indicators for the export–import activity “development–effectiveness” matrix was
proposed, and their dichotomies were studied. To ensure the reliability and objectivity
of the export–import activity assessment, a methodological basis, which is detailed by
structural elements, was formed. The model was constructed and tested based on monthly
data on the export–import activity of Ukraine for the years 2021–2023.

Keywords: export–import activity; foreign trade; development; effectiveness; conceptual
model; assessment technology; methodical tools; Ukraine

1. Introduction
Globalization as one of the defining trends of modern development is accompanied

by an increase in countries’ export–import activity, which has become a significant factor
of their economic growth. Moreover, the economic development of a country and the
integration of a national economic system into the world economy are determined by the
scope and effectiveness of its export and import activities. This applies to both countries
with developed economies and countries whose economies are in the stage of development
or whose economies are in a state of crisis.

According to the World Bank Group (2024), the average export and import shares of
global GDP are 29.3% and 28.5%, respectively. In low-income countries, the average export
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share is 17.3%, while the import share is 28.5%. In lower-middle-income countries, as
classified by the World Bank Group, these indicators are 27.3% and 30.5%, respectively. In
upper-middle-income countries, exports account for 24.0% of GDP, while imports account
for 22.0%. As observed from these data, in all these income groups, import shares exceed
export shares, indicating a trade deficit.

In high-income countries, the average export share is 32.1%, while the import share is
30.9%, resulting in a positive trade balance that provides additional capital inflows to these
economies. However, the presented averages do not allow for an assessment of the impact
of export–import trade operations on the dynamics of key macroeconomic indicators at
the level of individual national economies. The efficiency of trade activity depends on
the structure of exports and imports, the growth dynamics, the level of added value in
exports, and other factors. Thus, much academic research has been devoted to studying
the influence of trade operations on GDP growth, offering varying perspectives on this
relationship.

For instance, Millia et al. (2021), in their analysis of the impact of exports and imports
on Indonesia’s GDP, concluded that trade activities influence economic growth in both the
short and long term. Specifically, in the long term, a 1% reduction in imports leads to a
1.17% increase in economic growth, while a 1% increase in exports results in a 1.83% rise in
growth. Molepo and Jordaan (2024) identified diverse causal relationships between exports,
imports, and GDP per capita for SACU countries, namely, Botswana, Lesotho, Namibia,
South Africa, and Eswatini (formerly Swaziland).

Etahisoa (2020), based on a VAR causality model, pointed out that exports and imports
exert a unidirectional short-term causal impact on Madagascar’s economic growth. Given
the country’s negative trade balance, the researcher emphasized that the government
should reconsider its trade policy planning and promote exports.

When examining the impact of exports, imports, and trade openness on Namibia’s
economic growth by using the ARDL cointegration method, Sunde et al. (2023) found a
significant negative relationship between imports and economic growth, while exports and
trade openness demonstrated a positive and significant correlation with GDP growth.

Similarly, Stojanović et al. (2023), through regression analysis of panel data, provided
evidence that exports and imports positively affect GDP growth in selected high-income
European Union countries.

Thus, the development and effectiveness of export–import activities requires a thor-
ough assessment to form effective instruments on the part of the governments of countries
to accelerate economic growth.

Considering the problems of the Ukrainian economy, which is in crisis and suffering
socio-economic shock caused by Russia’s aggression, it should be noted that export–import
activity becomes extremely important, because it allows domestic needs to be satisfied
through the import of critically important goods and enables the inflow of foreign currency
due to the export of goods and services, which are vitally necessary to support the national
monetary system and currency exchange rate. This role of export–import activity explains
the special attention paid to its development and effectiveness in the national economic
policy.

In the pre-war period, the problems of imperfect taxation and legislative system, an un-
favorable investment environment, and an inefficient structure of export that are typical for
developing countries were inherent to Ukraine’s export–import activity. Ukrainian exports
were characterized by goods with a relatively low technological component consisting of
mineral and agricultural raw materials and semi-finished products of the primary process-
ing stages of the metallurgical, metal processing, and chemical industries. To increase the
benefits of international trade and the effectiveness of export and import activities, it was
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necessary to update technological processes at the enterprise level and gradually transform
the economy into more innovative, knowledge-intensive, and competitive world markets
(Ministry of Economy of Ukraine, 2024).

The war has caused other numerous problems for the Ukrainian economy: the de-
struction of resource capacity, a huge decrease in GDP (by 25.8% in 2022), inflation (the
consumer price index reached 126.6%), a reduction in exports (by 35.2%), and a growth
of the deficit of the balance of payments (up to USD 2.9 billion) (State Statistics Service
of Ukraine, 2024). Despite these problems, according to the National Bank of Ukraine
(2024), the Ukrainian economy is overcoming the difficulties of martial law thanks to the
mobilization of its own resources and the support of foreign partners.

The European Union was the largest trading partner of Ukraine before and during the
war. Ukraine’s trade in goods and services with EU countries was growing steadily before
the war. The growth rate of Ukraine–EU bilateral trade in goods and services reached 35%
in 2021 (from USD 46.3 to USD 62.5 billion) compared with the previous year. However,
the war disrupted global supply chains, inducing a sharp rise in commodity prices and
increased uncertainty, and it directly affected the EU economy due to its geographical
proximity to Russia and Ukraine, its dependence on imported energy resources (mainly
Russian), and high vulnerability to global supply chain shocks (Ministry of Economy of
Ukraine, 2024).

The volume of Ukraine–EU trade decreased by 5.2 percent—to USD 59.3 billion in 2022
in comparison with 2021 (State Statistics Service of Ukraine, 2024). EU countries remain
Ukraine’s largest foreign investors. Its share in direct foreign investment was 87.0% in 2023
(National Bank of Ukraine, 2024).

The commodity structure of Ukraine’s foreign trade has changed in wartime. Figure 1
shows the percentage change in the commodity structure of Ukraine’s foreign trade in the
first 6 months of 2023 in comparison with the same period of 2022.
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The data of Figure 1 testify that the exports of mineral products, textiles and textile
products, footwear, metals and metal products, and fuel and energy products fell signifi-
cantly, while imports increased for almost all groups of goods, except mineral products,
fuel, and energy products.

In the stage of recovery, the Ukrainian economy, on the one hand, will need the import
of new technologies and equipment and an inflow of foreign investment; on the other
hand, the development of exports will ensure the inflow of foreign currency and promote
economic growth and institutional reforms.

In general, under the conditions of globalization, the sustainable economic devel-
opment of any country, and Ukraine is no exception to this, is ensured both by the de-
velopment and the effectiveness of export–import activities, but they are two different
dimensions.

By analyzing the dynamics of Ukraine’s export–import activity, we note that the
Ukrainian export and import of goods and services increased before the war. After the
beginning of the war, they fell sharply and gradually began to grow over the following
months. However, the level of development of export–import activity remains below the
pre-war level. Figure 2 shows the dynamics of the monthly indicators of the Ukrainian
export of goods and services (X1, million USD) and import (X2, million USD) during
2021–2023. These indicators determine the development of export–import activities.
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Ministry of Economy of Ukraine (2024).

The dynamics of the balance of trade in goods (X3, million US dollars) was very
unstable during the research period (Figure 3), and its deficit and fluctuations have in-
creased significantly since the beginning of the war. In 2023, the merchandise trade balance
demonstrated positive changes, which indicates a sign of slight economic growth.

Figure 4 demonstrates the structure of Ukrainian exports and imports with main
partner countries in January–June 2023 (National Bank of Ukraine, 2024).

The statistical data (Figure 4) prove that imports significantly outweigh exports with
the EU and China. There was also a 10% decline in the value of exports to the EU, reflecting
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a drop in exports of most commodity groups due to problems with the transit of agricultural
products and a ban on the import of cereals and oilseeds by some EU member states.
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Also, the Russian war aggression in Ukraine has had a significant impact on trade
flows and export–import balances in many countries, including the EU member states and
the US.

The indicators of export–import activity of Ukraine testify to the threatening trends (the
merchandise export reductions of 35.2% in 2022 and 53.2% in 2023, the imports decreasing
by 24% in 2022 and by 12.6% in 2023 in comparison with 2021, and the huge growth of the
trade balance deficit) during the studied period (State Statistics Service of Ukraine, 2024),
which cause the necessity of the substantiation of state policy based on the assessment and
analysis of the dynamics of the country’s export–import activity in the combination of its
two characteristics: development and effectiveness.
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The development indicators reflect the scope and trends of a country’s export–import
activity; the effectiveness indicators assess its achieved results and some impacts on the
national economy.

According to the authors, the dichotomy in the results of export–import activity at the
national economy level leads to the need to design a matrix formed by the components of
effectiveness and development. This approach will be productive in revealing the current
state of export–import activity in the country and can be used for substantiating the economic
policy and institutional support guidelines for the development of the national economy.

This article aims to systematize and develop methodological support for evaluating
the national economy’s export–import activity. This includes developing a conceptual
evaluation model presented in a structural–logical–semantic form, as well as designing and
testing evaluation technology for analyzing and forecasting export–import activity.

To achieve this goal, the following objectives were defined: develop a conceptual
model and technology for the assessment of export–import activity; form a set of indicators
for evaluating the development and effectiveness of export–import activities; carry out an
assessment of the development and effectiveness of export–import activity in Ukraine in
2021–2023; construct the trend models for its forecasting.

The proposed approach to evaluating the results of export–import activity can be used
either for Ukraine or for another country. The set of indicators to determine the integral
indicators of development and effectiveness might be adjusted according to the availability
of data and objectives of the study.

2. Literature Review
The different aspects of export–import activity, including its components and factors,

influence on the national economy, and methodology of assessment, have been studied, and
the results of research have been presented in numerous publications globally. Aykol and
Leonidou (2018), Eatwell et al. (1987), Cooke and Watson (2011), and others have paid much
attention to solving the problems of the effectiveness of export–import activities. Shu and
Steinwender (2019) determined four types of components, essential for the effectiveness
and development of export–import activities and firms’ trade flows: import competition,
export opportunities, access to imported inputs, and foreign competition for resources.

Alimova and Khalilova (2022) highlighted the practical aspects of the public man-
agement of the export–import potential of enterprises in Kazakhstan and Uzbekistan.
Jackson and Jabbie (2020) scrutinized the background for stimulating industrial growth
and potential-based development, particularly export–import potential.

Dahal et al. (2024) noted that the development of foreign trade determines the multi-
plier effect of GDP growth in developing countries (the example of Nepal). At the same
time, it is emphasized that the GDP growth rate depends on the total volume of foreign
trade, exports, imports, and direct foreign investments.

Both terms, “foreign (or international) trade” (Baláž et al., 2020; Dahal et al., 2024)
and “export-import activity” (Aristei et al., 2013; Pyroh et al., 2021), are commonly used
in scientific publications. Our analysis indicates that while foreign trade and export–
import activity are closely related, they differ in scope. The choice of terminology often
reflects the researchers’ focus—whether on separating export and import activities or
incorporating additional aspects beyond trade, such as trade balance, logistics, or financial
flows. Since our study does not include trade operations at the level of enterprises, we
use the term “export–import activity” to assess the development and effectiveness of such
operations at the country level. It is this assessment that is the basis for the development
and implementation of certain strategies at the state level, aimed primarily at increasing
the country’s GDP.
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Vovk et al. (2021) pointed out that the assessment of export potential is the basis for the
development and implementation of managerial decisions in managing the development
of export activities. The set of indicators that should be used for strategy development
should include the production, financial, investment, innovation, and direct export spheres
estimation of the enterprise, with the corresponding ranking based on their impact on
business effectiveness.

The modern technological structure of the development of national economic systems
within the framework of Industry 4.0 determines the growth of the importance of intangible
resources, both at the level of individual economic entities and at the macro-level (Labunska
et al., 2023). An increase in the intangible component in the total potential of exporters has
a synergistic effect of enhancing their export potential. The results of the study by Lee and
Kwon (2021) are based on a predictive analytical model. The interactive synergistic effect
of the growth of most market indicators of activity effectiveness and sustainability of US
industrial companies, which is caused by R&D and a sound export strategy in the long and
short term, is determined. It was this approach that determined the selection of particular
indicators included in the model for assessing the effectiveness of export–import activities
at the country level in the subsequent study.

Abbas and Waheed (2015) studied the macroeconomic aspects of export flows and
export potential of Pakistan with its bilateral trade partners using the extended gravity
model and proposed a model proving that Pakistan’s exports are positively determined by
the supply capacity and demand potential of the partner country, as well as the market.

The study by Orhan et al. (2022) refutes the leading role of the impact of exports on the
growth of the country’s economy when the country’s economy is not in the growth phase
(example of Turkey). At the same time, economic growth expands export opportunities, and
exports represent a multi-driver of growth of the country’s GDP. Love and Ramesh (2004)
also confirm the hypothesis of the impact of GDP growth in the event of total growth of
the country’s export. In this context, the issue of identifying economic factors affecting the
development and effectiveness of export imports is based on determining the mechanism
of their development over time.

It should be noted that the authors agree with the opinion of Kramer et al. (2023) that
the ratio of exports to imports, which determines a country’s trade balance, is crucial to
understanding the overall efficiency of export–import activity. A predominance of imports
can result in a “currency outflow” from the country, potentially triggering inflationary
processes in the economy.

Ditsiou et al. (2024) propose an interesting approach to the analysis of factors that
cause disparities in the trade balance between the volume of exports and imports of EU
countries and China by using the methods of correlation–regression analyses. Their paper
examines the impact of the net export index (NEI), which measures the direct effectiveness
of trade, on the indicators of the volume of imports of those goods that are directly or
indirectly related to the production of export products and some variable factors, such as
exchange rates, the dynamics of changes in consumer prices, etc.

Considering the crucial role of selecting appropriate methods for assessing export–
import activity in shaping strategic guidelines for state policy, we note a significant number
of scientific studies in this field. In the research study by Baláž et al. (2020), the Trade
Complementarity Index (TCI) is suggested as the main indicator for evaluating the effec-
tiveness of export–import activities and the trade balance between countries (or groups of
countries), which allows for the identification of the unused trade potential of foreign trade
between those countries. Simultaneously, they proposed to clarify this indicator by adding
the export volumes of the evaluated countries within their standardized value and using
a simplified gravity model to include the logistical leverage of supplies in the countries.
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The use of the gravity model to assess and model the development of relations between
countries is discussed in the study by Lang et al. (2023). The bilateral trade attraction model
was estimated by using the EGLS, two-stage EGLS, and GMM methods and included the
following variables: GDP, population, distance, and trade openness between Georgia and
partner countries (using the example of trade relations between Georgia and the USA). In
our opinion, this approach is rather compelling, because it includes additional indicators of
influence on the results of the effectiveness of export–import activity, which is also proven
in the study by Hassan Khayat and McMillan (2019). But, in general, the substantiation
of indicators for inclusion in the model depends on the volume of the country’s GDP, its
trend changes, and many other factors, which were considered by Meyer (2021), Akhter
et al. (2022), Boughanmi et al. (2016), and others.

An et al. (2017) developed a model to separate the direct and indirect effects of export
tax rebate on the intensive margin of export sales at the firm level for subnational operations.
The direct effect of rebate leads to a reduction in the variable costs of the exporting firm,
while the indirect effect is manifested through an increase in regional wages because of the
expanding demand for local labor.

It should be noted that the study by Ribeiro (2024) provides evidence that imports and
exports have a persistent, negative, and significant impact on overall job creation, with this
impact increasing in the long run.

The research findings of Dzikevičius and Šaranda (2016) showed that the level of
unemployment in the country, the volume of exports and imports, and the volume of GDP
were the most important macroeconomic factors that explained the financial indicators
of business performance, relating to export–import activity. This confirms the validity of
adding the unemployment level as a verification factor in a general model for assessing the
development and effectiveness of export–import activity.

Jordaan (2015) describes both static and dynamic extended gravity models that identify
sectors with export potential, considering whether they are reliable and stable. He says
that the balance of preferences is predominantly skewed towards developed countries,
reinforced by more imports and fewer exports to these countries from the developing ones.
The export potential of the latter is driven by mostly unprocessed or primary products
with little or no value added, added by little manufacturing activity focused on import
substitution. This makes them highly vulnerable to external risks and shocks, as developing
states are largely dependent on imports for their survival.

Zhang et al. (2024) considered the influence of cold logistic supply chains on inter-
national trade and concluded that modern Internet sales applications can significantly
affect the total volume of final product consumption. Therefore, to expand the volume of
exports and increase the efficiency of export–import activities, the possibilities of providing
logistic services and the development of telecommunications and Internet services should
be considered. This means that during the generation of the export–import activity feature
space, these metrics must be included in the common estimation model.

Studying the systemic problems of foreign trade effectiveness relates to the transition
from protectionism to economic integration, which began in the previous century. Anderson
(1960) is believed to be the first to simultaneously solve the problems of exports and
imports at the company’s level and forecasting export sales in the markets. O’Connell
and Benson (1963) contributed to developing the theory of effectiveness of export–import
activities, which is based on the economic effects of importing for companies. A significant
development of the theory of foreign trade effectiveness was performed in the work
by Aykol and Leonidou (2018) on importing, but their study’s weakness is the lack of
methodology and a systematic approach. They used numerous indicators for the evaluation
and analysis of the modern tendencies of the export–import activities’ effectiveness. Other
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approaches to analyzing the effectiveness of export–import activities as participation in
exports exist, such as the “tipping point” by Birou and Fawcett (1993), which describes the
change in a company’s strategy from “random” imports and exports to well-grounded and
developed export and import strategies.

The study by Panta et al. (2021) is interesting, as it determines the causal relationship
between a country’s economic growth in GDP and exports and imports by using the exam-
ple of the development of the Nepalese economy, which is characterized by a significant
imbalance between exports and imports.

Vrabcova et al. (2022) discuss the strategic trends of organizations in the context of
new perspectives of sustainable competitiveness. Stryzhak et al. (2024) considered the
possibility of a common strategy for export–import activity improvements by countries
with different GDP levels. According to their conclusion, countries with different levels
of economic development cannot use the same strategies for intensifying export–import
activities to improve their competitive positions in the world market; developing countries
can take into account the experience of more successful countries in development strategies,
but they must also build their economic strategy by taking into account traditional business
relations with foreign partners and the structure of their export potential.

Megits and Meyer (2023) provided a deep analysis of the impact of Russia’s aggression
against Ukraine on the trade patterns of export and import flows of Poland, Ukraine’s
closest neighbor, and the United States, the major trading partner. The presented data
showed the disruption of the volume of trade flows in general and in certain sectors of
the economy, which reflected the changes in trade patterns and strategies, and adjustment
to the risk factors, which highlighted the importance of the strategic management of
export–import activity under geopolitical stability.

Many scientists and practitioners believe that Ukraine needs foreign assistance, such
as the Marshall Plan, to restore its economic potential (Trofimchuk, 2022; Chebotarov et al.,
2023; Nestor, 2023). Also, the accelerated development of innovation will contribute to the
national economy’s recovery and its further development.

The WTO experts developed a practical guide to trade and policy analysis to help in
the quantitative methods of research application. In their approach, the descriptive statistics
of international trade draw a picture of a country’s trade performance, which is based
on three main questions: (1) How much does a country trade? (2) What does a country
trade? (3) With whom does a country trade? These focuses of study cover the volume,
product, and geographical structure of foreign trade. The answer to the first question is
based on the degree of a country’s openness, which is measured on the base of the country’s
openness ratio (the export plus import ratio to GDP (WTO, 2012, p. 15)). The geographical
and sectoral composition of trade is important, as its characteristics give answers to the
second and third questions. The indicators proposed for this analysis are the Grubel–
Lloyd index, which is a widely used measure of intra-industry trade; the inverse Herfidahl
concentration index, which was recommended for export diversification assessment; the
Revealed Comparative Advantage index (the Balasse index) and its normalization version;
the PRODY index; the indicator of factor intensities of trade product; and the regional
intensity of trade and Trade Complementarity Indices, which have become a traditional
measurement of a country’s trade performance. Also, some other important concepts were
added to this assessed picture, among which are the real effective exchange rate and the
terms of trade.

The quantitative and qualitative approaches for trade impact assessment, as well as the
main steps of its methodology, were proposed by the UCTAD (2022). Despite this Guide
focusing on trade policy impact, the set of indicators for trade analysis is considered. This set
includes the Revealed Comparative Advantage (RCA) index, the Trade Intensity Index (TII),
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the Trade Complementarity Index (TCI), the Herfindahl–Hirschman indices (HHIs) and their
normalized versions, the Index of Export Market Penetration (IEMP), and the Grubel–Lloyd
Index (GLI). The different models (the partial equilibrium model, the computable general
equilibrium (CGE) model, the Global Trade Analysis Project (GTAP) model, and the gravity
model) were mentioned as possible methodological tools for trade investigation.

However, the experts of OECD/Eurostat (2018) pointed out the possibilities and neces-
sity of the strategy of measurement development. In broad terms, their approach applies
to the methodology of assessment of different economic and managerial processes and
phenomena. They concluded that the choice of which methods to use for the assessment
depends on the quality of the data collected and their intended use; the assessment method-
ology can vary over time according to user needs, and the types of data that can be collected
evolve in response to new opportunities or challenges.

It should be noted that traditional methods of assessment and forecasting are mostly
based on macroeconomic indicators with relatively significant lags, which reduces their
accuracy especially in times of economic shocks (Stundziene et al., 2023). To solve this
problem under conditions of uncertainty, an assessment of the impact of the main factors,
the trends of which are interconnected in time, should be made (Istaiteyeh et al., 2023).

Going through the literature, we found an abundance of research on export–import
activity. However, the question of improving the methodological toolkit for export–import
activity evaluation requires continuous study, especially in light of modern factors. The
recovery of Ukraine’s economy, which remains in a state of collapse, demands new, uncon-
ventional approaches to policy development.

Thus, this study is targeted to contribute to the assessment and analysis of export–
import activity, which is critical to formulating sound policies related to export–import
activity at the national economy level, for path “mapping” for future development.

3. Data and Research Methodology
3.1. Methodological Approaches for Export–Import Activity Assessment

Our methodology was developed with the assumptions of studying the development
and effectiveness of international trade in Ukraine, modern tendencies of digital service
trade, and data availability.

The informational basis for the assessment of export–import activity consists of a
hierarchical system of indicators. The elaboration of strategic directions of export–import
activity needs the assessment of the achieved level of its development and effectiveness.
Managerial approaches advise considering a hierarchical system of indicators to assess
various economic processes relating to the effectiveness of export–import activity by using
the comparison of the achieved values with the reference (normative, planned, and optimal)
in static and dynamic environments (Cherednichenko et al., 2023), the deviation analysis
to make a decision on improvement, and the search for reserves for further development
(Hudakova & Adamko, 2016; Kolodiziev et al., 2021).

The levels of development and effectiveness of the export–import activity might be
assessed by the value of the integral indicator, which is obtained by the convolution of
the system of partial indicators. Partial convolution is usually made by factor analysis,
canonical correlations, multidimensional scaling, cluster, and discriminant analysis, i.e.,
methods of multidimensional statistical analysis. The methods of an integral indicator
calculation, such as multiplicative convolution, additive convolution, the integral taxo-
nomic indicator of development, and the Harrington integral quality indicator, carry out
the complete convolution of the system of partial indicators. As a result of full convolution,
the system of partial indicators is integrated into one value, which is called an integral
indicator (Malyarets et al., 2017).
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3.2. Evaluation Techniques for Assessing the Development and Effectiveness of
Export–Import Activities

The evaluation of export–import activities is a technology-driven process. The eval-
uation technique is a consequence of the operational stages of the evaluation process
using appropriate methods and tools. Evaluating the development and effectiveness of
export–import activities according to this technique ensures their solidity.

The appropriate state policy is based on the results of the assessment of export–import
activities. In other words, to improve this effectiveness and to identify reserves, the assessment
of export–import activities serves as a scientific basis for public affairs. The results of this
assessment should be used to develop all strategic, tactical, and operational decisions.

The techniques of assessment of export–import activities are proposed to be combined
into four blocks: a goal and task setting block, an informationally instrumental block,
an analytical processing block, and a management block. Figure 5 illustrates the logic
of the proposed blocks and steps of the assessment techniques for the development and
effectiveness of export–import activities.
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3.3. System of Indicators of Development and Effectiveness of Export and Import Activities

The assessment of export–import activity is based on its feature space design, which
is described by a system of variables of its characteristics. The system of indicators of
development and effectiveness of export–import activity is represented by the following
tuple of composed and partial indicators:

O =

〈Ost(e1, . . . , ek), Oopr(e1, . . . , en), Oom(e1, . . . , em), Oo f
(
e1, . . . , ep

)
,

Ke , Kd

〉
,

where the following apply:

Ost(e1,. . .ek)—variables of structure components of the development and effectiveness of
export–import activity;
Oopr(e1,. . .en)—variables of processes of the development and effectiveness of export–import
activity;
Om(e1,. . .em)—variables of mechanisms of the development and effectiveness of export–
import activity;
Oof(e1,. . .ep)—variables of factors of influence of external and internal environments;
Ke—effectiveness criteria;
Kd—criterion of development.

Scientists Shtal et al. (2018), Sytnyk et al. (2022), and Sidak et al. (2020), who have
studied the problems of Ukraine’s export–import activity and identified its factors, pro-
posed the following macroeconomic indicators for the assessment of its development and
effectiveness: the values of exported goods, the value of imported goods, the trade balance,
the value of industrial products sold in a domestic market, the value of exported industrial
products, the consumer price index, direct investment, etc.

The authors’ approach to the formation of a set of indicators in the “development–
effectiveness“ plane expands the early-developed set by including some indicators of
service trade and unemployment. The set of indicators used to evaluate the integrated
indicators of export–import activity development and efficiency may vary from country to
country. The selection of these indicators depends on the strategic direction of a country’s
development, the structure of its trade balance, and the internal factors of its national
economic system.

In our study, for the assessment of the development (Id) of Ukraine’s export–import
activity, the main characteristics of the country’s market positions in international trade
were selected, primarily based on statistical indicators used by EU countries (EUROSTAT,
2024). These indicators include the value of exported goods, the value of imported goods,
the value of exported services, and the value of imported services.

However, considering the structure of Ukraine’s national export, where according
to the National Bank of Ukraine (2024), services account for 32.4% of total exports (USD
16,602 million), special attention was paid to this category of export activity. Telecommu-
nications, computer, and information services were identified as strategically significant
for the further development of exports, representing 41.46% of service exports in 2023
(USD 6.884 million). Additionally, the total volume of R&D service exports, accounting for
7.07% (USD 285 million) of total service exports, was deemed strategically important for
maintaining Ukraine’s position in global markets as a country with high intellectual and
research potential.

Other countries, such as most EU member states, may add additional indicators to this
pool based on their national economic priorities. For instance, in EU countries, business
services (23.4% of total service exports) and transport services (17.7%) are often included as
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key indicators. Unfortunately, for Ukraine, these services cannot currently be considered
priorities in export development due to significant economic and physical risks associated
with military operations within the country. As a result, they were only included in the
general indicator for service exports.

Other indicators of export activity development can also be adjusted based on the
macroeconomic priorities of a country.

Given the current limitations on the availability of statistical data in Ukraine, the set
of indicators for this study was restricted to those proposed by the authors, as shown in
Figure 6.
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The authors’ approach to developing a set of indicators for evaluating the integral
indicator of export–import activity efficiency (Id) involves expanding the standard set by
including indicators that are strategically important for Ukraine in preserving its export
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potential as an industrial economy. These indicators include the percentage of industrial
products sold within Ukraine as part of the total turnover and the percentage of industrial
products sold abroad as part of the total volume of industrial products sold. Equally
important is the indicator of domestic market development, which may be negatively
impacted by excessive export orientation, such as the consumer price index (compared
with the same month of the previous year, %).

Social indicators of the country’s development, especially during and after wartime,
are also strategically important. For example, the number of registered unemployed persons
is included in the overall set (Figure 6).

Additionally, traditional indicators for evaluating export–import efficiency, such as
direct investment in assets and direct investment in liabilities, have a direct impact on the
country’s general macroeconomic indicators and were also included in the corresponding
set (Figure 6).

The authors also included state budget revenues from the EU, foreign governments,
international organizations, and donors in the set of indicators. This factor is crucial
for the country’s economic development, especially in the context of the socio-economic
shock caused by Russia’s military aggression. This indicator can also be used to assess
the prospects for export–import activity development in the post-war recovery period.
Furthermore, such an indicator is valuable for countries with developing economies.

The presented set of indicators of the development and effectiveness of export–import
activity was developed by considering the data availability of official statistics in Ukraine,
which are from the official sources of the State Statistics Service of Ukraine (2024), the
Ministry of Economy of Ukraine (2024), and the National Bank of Ukraine (2024).

4. Results and Discussion
The results of the descriptive statistical analysis of the export–import activity indicators

(monthly value for 2022–2023) are submitted in Appendix A. This analysis corresponds to
the steps of “the block of analytical processing” (Figure 5).

The analysis of the standardized coefficients of asymmetry and kurtosis shows that the
following indicators are close to a normal distribution: export of goods, import of goods,
balance of export–import of goods, liabilities, export of services, import of services, value
of sold industrial products in Ukraine, value of exported industrial products, consumer
price index, direct investments in assets, direct investments in liabilities, value of research
and development services, number of registered unemployed, and revenue of the state
budget from operations with capital. The distribution of the following variables is far
from normal: the balance of trade in services, the value of telecommunication services, the
value of computer services, the value of information services, and the income of the state
budget of the European Union, international organizations, and other donor institutions.
The asymmetry of this variable distribution is explained by the significant changes during
the war.

4.1. Determining the Levels of Development and Effectiveness of Export and Import Activities

Determining the level of development and the level of effectiveness of export–import
activity involves the calculation of integral indicators. The application of the integral taxo-
nomic indicator of development has the following advantages: it has a clear interpretation
and a simple calculation algorithm (Diamantopoulos & Winklhofer, 2003; Ponomarenko &
Malyarets, 2009). The taxonomic integral indicator of development may have values from 0
to 1. The closer the value of the integral indicator to 1, the higher the level of development
of export–import activity.
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The procedure for calculating the integral taxonomic development indicator involves
the following steps:

(1) Definition of stimulators (indicators whose increasing values tend to increase the
studied processes of development or effectiveness), destimulators (indicators whose
increasing values tend to decrease the studied processes of development or effective-
ness), and nominators (indicators the trends of which are different in different current
periods) among the indicators in the system:

X =
(
xij
)
, i = 1, m, j = 1, n,

where i is the number of the type of indicator in the j-period;
(2) Setting the standard value xi0 of each xi according to the min/max criterion;
(3) Standardization of indicators:

Z =
(
zij

)
; zij =

xij − xi

σi
, xi =

1
n∑n

j=1 xij, σi =

√
∑n

j=1
(

xij − xi
)2

n
;

(4) Calculation of integral taxonomic indicators:

dj =
(
∑m

i=1

(
zij − zi0

)2
) 1

2 ; d =
1
n∑n

j=1 dj; δ = d aбo δ = Me;

sd =

(
1
n∑n

j=1

(
dj − δ

)2
) 1

2
; d = δ + asd; a = 3; d = δ + 3sd;

Ij =
dj

d
; I∗j = 1 − Ij,

where zij—the standardized value of indicators; xi—the mean of indicators, σi—the
standard deviation of indicators; dj—the distance of standardized value of indicators
to the standard; dj—the mean of distances; and sd—the mean of square root of
distances.

The calculation of the taxonomic indicator might have the problem related to the
definition of the values of a and δ. The value a is a number of standard deviations in
fractions σ, which can be equal to 2, if the distribution is symmetric, or equal to 3 in the
general case. Most often, a is taken equal to 3. If a proper level of accuracy is needed, then
all the distributions of the indicators’ values should be tested for symmetry.

The application of this algorithm for calculating the integral taxonomic indicator
to determine the levels of development and efficiency of export–import activity made
it possible to scale their values and construct the “level of development (Id)—efficiency
(Ie)” matrix. Determining the level of export–import activity in the “level of development
(Id)—efficiency (Ie)” matrix provides an opportunity to diagnose the state of this activity’s
dimensions on the plane (Figure 7, Appendix B).

The assessment of export–import activity is based on both the partial and integral
indicators that reflect the level of its development and effectiveness and was considered
on the plane “level of development (Id)—effectiveness (Ie)”. This approach for integral
indicators calculation was used to show the changes in export–import activity within the
space “level of development (Id)—level of effectiveness (Ie)” (Figure 7).

Figure 7 highlights the dichotomy of development–effectiveness of export–import
activity and shows that a high level of development may be accompanied by a low level
of effectiveness in export–import activity, or the low level of development, for example,
Id = 0.226, is observed when the level of effectiveness Ie = 0.413 is relatively high (Figure 7).
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The strength of the relationship between the levels of development and effectiveness of
export–import activity according to the paired correlation coefficient is equal to 0.399,
which is low and testifies to the weak relationship between the integrated indicators of
these dimensions.
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The revealed weak association between the levels of development and efficiency
of export–import activity establishes the grounds for the conclusion that a high level
of development is not accompanied by a high level of effectiveness of export–import
activity, which makes both focuses in government economic policy necessary, i.e., both the
development and effectiveness of export–import activity.

It should be noted that the study period 2021–2023 (incl. April) consists of two different
operating conditions: pre-war and wartime. The integrated indicators of development and
effectiveness are on average higher for the pre-war period. The war negatively influenced
the analyzed dimensions of Ukraine’s export–import activity, and the average levels of
their indicators are lower than in the pre-war period.

The comparative assessment was made separately for the pre-war and war sub-periods.
Figures 8 and 9 show the levels of development and effectiveness of export–import activity
for two different operating conditions in these sub-periods.

The data analysis shows that the level of export–import activity development was
relatively high in the pre-war period (86% of indicators are in the corridor between 0.359
and 0.720), but the value of the effectiveness indicators of export–import activity did not
exceed 0.230.

Figure 9 shows that the war period demonstrated a higher level of effectiveness of
export–import activity and a lower level of development in comparison with the pre-war
period. These revealed facts are explained by the huge reduction in resources, production,
and exports caused by war, which influenced export–import activity development and
the growth of the component of state budget revenues from the EU, foreign governments,
international organizations, and donor agencies that positively influenced the effectiveness.
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Therefore, a comprehensive evaluation of the export and import opportunities used is
worthy to carry out for the entire period, as well as for sub-periods, which are characterized
by different conditions. A comparison of the sub-periods before and during the war was
made. The separate analysis of these sub-periods allows for the study of the processes and
their dependencies under different conditions.

4.2. Forecasting of Development and Effectiveness Indicators of Export–Import Activity

A better understanding of the levels of development and effectiveness of export–
import activity is possible on the basis of forecasting partial indicators. The forecast of
these indicators is carried out according to analytical functions presented in trend curves,
which were constructed on the monthly data (from March 2022 to April 2023). The trend
models for these indicators are presented in Table 1.

A short-term forecast for the next three periods was performed on the base of defined
trend models and with corrections based on security probability (Table 2).
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Table 1. The models of the trend models for the development and effectiveness indicators.

Variable Trend Model Coefficient of
Determination R2, %

Fisher Criterion (F) and
Durbin–Watson Criterion (DW)

X1, USD billion X1 = 1
0.0003+ 0.0002

t
R2 = 67.6 F = 25.04, DW = 1.683,

X2, USD billion X2 = 1
0.0002+ 0.0004

t
R2 = 95.7 F = 267.33, DW = 1.728,

X3, USD billion X3 = 81.766 − 761.83ln(t) R2 = 62.1 F = 19.66, DW = 1.253,

X4, USD billion X4 = 1
0.0007+ 0.0002

t
R2 = 50.07 F = 12.03, DW = 2.388,

X5, USD billion X5 = 1
0.0004+ 0.0002

t
R2 = 54.12 F = 14.16, DW = 0.707,

X6, USD billion X6 = −1121.55 + 467.38
t R2 = 30.12 F = 5.17, DW = 0.754,

X7, USD billion X7 = e(12.07+0.029t) R2 = 89.55 F = 102.84, DW = 2.065,

X8, % X8 = 1
0.048+ 0.0044

t
R2 = 5.61 F = 0.71, DW = 1.672,

X9,% X9 = 1
0.038+ 0.036

t
R2 = 69.69 F = 27.59, DW = 0.637,

X10, USD billion X10 = −16.647 + 41.844
t R2 = 11.46 F = 1.55, DW = 0.806,

X11, USD billion X11 = 9.736 + 14.95t R2 = 63.7 F = 21.06, DW = 1.683,

X12, USD billion X12 = 9.51 − 5.6ln(t) R2 = 31.53 F = 5.53, DW = 1.935,

X13, USD billion X13 = 1
0.0018++8.83(E−7)t2 R2 = 12.31 F = 1.68, DW = 2.622,

X14, USD billion X14 =
√

2.83 + 0.018t2 R2 = 14.99 F = 2.12, DW = 1.779,

X15, USD billion X15 =
√

249.003 + 1.156t2 R2 = 25.05 F = 4.01, DW = 1.339,

X16, thousand person X16 = 1
0.003++0.00002t2 R2 = 97.23 F = 421.31, DW = 0.347,

X17, USD billion X17 = e(6.95− 4.662
t ) R2 = 86.96 F = 80.04, DW = 1.543,

X18, USD billion X18 = 1
−0.000083+ 0.0003

t
R2 = 85.38 F = 70.08, DW = 1.321.

Source: authors’ calculations. The estimated models are statistically significant (except for X8, X10, X13, and X14).
These models can be used to calculate a forecast adjusted for the probability of foreign economic security as
determined by the National Institute for Strategic Researches (2024) (see Table 2).

Table 2. Forecasted indicators of export–import activities, comprising the probability of foreign
economic security.

Indicator Forecast Periods Forecast by Model Forecast Based on Security
Probability

X1—value of exported goods,
USD billion

Period 1 3509.67 3025.34

Period 2 3519.35 3033.68

Period 3 3527.93 3041.08

X2 –value of imported goods,
USD billion

Period 1 5535.6 4771.69

Period 2 5581.25 4811.04

Period 3 5622.16 4846.302

X3—export–import balance of goods,
USD billion

Period 1 −1981.32 −1707.9

Period 2 −2030.49 −1750.28

Period 3 −2076.67 −1790.09
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Table 2. Cont.

Indicator Forecast Periods Forecast by Model Forecast Based on Security
Probability

X4—services exported, USD billion
Period 1 1323.25 1140.64

Period 2 1324.65 1141.85

Period 3 1325.89 1142.92

X5—services imported, USD billion
Period 1 2413.47 2080.41

Period 2 2417.65 2084.01

Period 3 2421.36 2087.21

X6—balance of services exported and
imported, USD billion

Period 1 −1090.39 −939.92

Period 2 −1092.34 −941.6

Period 3 −1094.96 −943.86

X7—industrial products sold in
Ukraine, USD billion

Period 1 272,145 234,588.99

Period 2 280,642 241,587.57

Period 3 288,626 248,795.61

X9—consumer price index, %
Period 1 24.4756 21.1

Period 2 24.5647 21.17

Period 3 24.6439 21.24

X11—direct investment: liabilities, USD
billion

Period 1 233.978 201.69

Period 2 248.927 214.58

Period 3 263.877 227.46

X12—telecommunication services, USD
billion

Period 1 −5.6624 −4.88

Period 2 −6.024 −5.19

Period 3 −6.3637 −5.486

X15—research and development
services, USD billion

Period 1 22.5614 19.448

Period 2 23.3419 20.121

Period 3 24.1449 20.813

X16—registered unemployment, ths.
people

Period 1 117.334 101.142

Period 2 107.625 92.773

Period 3 98.9123 85.262

X17—state budget revenues from
capital transactions, USD billion

Period 1 692.861 597.246

Period 2 796.451 686.541

Period 3 718.664 619.488

X18—state budget revenues from the
European Union, foreign governments,
international organizations, and donor
agencies, USD billion

Period 1 −81,866.9 −70,569.268

Period 2 −75,397.2 −64,992.386

Period 3 −70,482.6 −60,756.001
Source: authors’ calculations.

Encompassing the probability of foreign economic security, the forecast values of
the following indicators are increasing: export and import of goods, export and import
of services, sales of industrial products in Ukraine, consumer price index, direct invest-
ment in liabilities, research and development services, state budget revenues from capital
transactions, and state budget revenues from the European Union, foreign governments, in-
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ternational organizations, and donor agencies. Downward trends in forecasts are observed
for the balance of export–import of goods, volume of telecommunications services, and
number of registered unemployed.

The approach that uses the probability of security of foreign economic activity to
determine the export and import forecast can be implemented at the macro-level of a
national economy to develop state economic policy and take public actions to overcome a
crisis in export–import activity and ensure its development and effectiveness.

4.3. Cointegration of Time Series of Export–Import Activity and Its Use for Estimation Under
Conditions of Uncertainty

Under conditions of uncertainty, it is advisable to assess export–import activity by
using the cointegration of some economic indicators that determine it. The problem of
detecting cointegration between the time series of indicators is complex. It is recommended
that the mechanisms of interrelationship in the system of export–import activity indicators
be first specified by using multidimensional factor analysis.

Since there are linearly dependent indicators in the above factor system, we will
remove them and leave only linearly independent ones. It is better to rate the correlation of
factors by the weighting coefficients of the first latent factor (F), which explains 44.322% of
the variability of the initial system of indicators (Equation (1)):

F = 0.829X3 + 0.725X6 + 0.302X7 + 0.661X8 − 0.835X9 + 0.726X10 + 0.15X11 + 0.155X12−
0.358X13 + 0.108X14 − 0.006X15 + 0.779X16 − 0.903X17 − 0.794X18

(1)

The most important factor is the state budget revenues from capital transactions,
followed by the consumer price index; the balance of export and import of goods; the
state budget revenues from the European Union, foreign governments, international orga-
nizations, and donor agencies; the number of registered unemployed; direct investment
(assets); the balance of export and import of services; and the amount of Ukrainian indus-
trial products sold abroad. Factors with weighting coefficients below 0.5 should not be
considered.

The assessment of export–import activity under conditions of uncertainty and under
the influence of factors whose variation is interconnected in time should take into account
their cointegration, since changes in one factor will lead to changes in another.

To establish the true causal dependence of two or more time-series variables, revealing
their cointegration is necessary, provided that their linear combination is a stationary time
series. The problems of stationarity in time series have been solved in the works by Box and
Jenkins (1970), Banerjee et al. (1993), Pucheta et al. (2019), Mackinnon (1991), and others.

Despite the random nature of changes in partial economic indicators, there is a long-
run dependence among them which causes a common, interrelated change. To determine
whether a series of economic indicators is cointegrated, it is recommended to first calculate
the dependence of the resultant factor on other indicators, which may be included in the
indicator system.

The balance of the export and import of goods is an effective factor in the system
of key indicators that determines the effectiveness of the export–import potential, so it is
necessary to calculate its dependence on other factors that are closely related, using factor
analysis.

The equation for the dependence of the balance of goods (Y) on the main factors that
determine export–import activity, significant according to Student’s criterion, is as follows
(Equation (2)):

Y = 2405.58 − 146.758X9 − 1.983X16 + 0.0021X18. (2)
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Thus, the balance of the export and import of goods is influenced by the consumer
price index, the number of registered unemployed, and the state budget revenues from the
European Union, foreign governments, international organizations, and donor agencies,
and the variability of these factors explains 92.87% of the variability of the balance of
the export and import of goods. Other factors are not significant according to Student’s
criterion. In general, the regression equation is significant according to Fisher’s criterion.

The hypothesis of cointegration of the time series was tested by using the Engel–
Granger criterion. To do this, we constructed the following regression model (Equation (3)):

∆εt = a + b · εt−1, (3)

where ∆εt is the first difference in the residuals from the equation and

εt = Yt − a − b1 · X1t − b2 · x2t−bk · Xkt.

The regression equation for this task is ∆εt = 446.067 + 0.712·ε(t − 1).
Student’s criterion calculated for the correlation coefficient is equal to 3.788 (tb = 3.788),

which is much higher than the table value at α = 0.01; the null hypothesis of no cointegration
of the time series under consideration is rejected; and the alternative hypothesis that there is
cointegration between the series Yt and Xit is accepted with a probability of 0.99, i.e., there
is cointegration between the series of the export–import balance of goods and the consumer
price index, the number of registered unemployed, and the state budget revenues from the
European Union, foreign governments, international organizations, and donor agencies.
Therefore, a change in these factors will lead to a change in the balance of trade in goods
and thus to a change in the development and effectiveness of the country’s export–import
activity, which is the basis for developing effective programs for the country’s recovery and
development.

4.4. Discussions and Limitations

The differences in the proposed methodological framework for assessing the develop-
ment and effectiveness of export–import activities lie in its complexity and the justification
of the choice of analytical tools. Existing proposals for such an assessment are fragmentary.
For example, Voloshan (2019) focused on the analytical definition of partial indicators
for assessing the efficiency of export activities but did not pay attention to the need to
consolidate the proposed system of indicators into a single value for an unambiguous deter-
mination of efficiency. This shortcoming is also present in the studies on the effectiveness
of foreign economic activities by Melnyk and Logvinenko (2007), who similarly prioritize
the calculation of partial indicators rather than focusing on the evaluation methodology
itself, again failing to consider the reduction in indicators into a single measure.

The methodological basis for assessing the effectiveness and development of export–
import activities proposed in this article is conceptually similar to the methodology for
assessing the efficiency of using the export–import potential of an enterprise, presented by
Fatyanov (2022). His work also proposes the use of methods for constructing a taxonomic
development indicator and a structural dynamics indicator to assess the levels of efficiency
of using export–import potential, as well as regression analysis and canonical correlation
analysis, to identify the cause–effect relationship in the processes of this potential. However,
Fatyanov does not recognize the need to consider both effectiveness and development
simultaneously, which is a significant limitation of his research.

Grynko (2020) also acknowledges the need for a logical framework for evaluating
the effectiveness of export–import activities, which involves the use of methods for con-
structing integrated indicators to assess the levels of effectiveness of export–import ac-
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tivities and their structural dynamics, factor and regression analysis to determine the
impact of internal and external factors on the effectiveness of export–import activities, and
growth curve models to forecast the values of partial and integrated indicators. However,
Grynko (2020) also fails to simultaneously consider the two main characteristics of export–
import activities—effectiveness and development—and does not address the uncertainty
conditions in forecasting. Many other researchers who have studied the evaluation of
export–import activities have focused either on effectiveness or development.

A major scientific interest in this regard is the development of the cointegration
method, which is recommended for making forecasts under conditions of uncertainty. In
this context, it is appropriate to consider either the level of effectiveness of export–import
activities or the level of development of these activities as the dependent variable. However,
this will constitute the subject of further research.

In the study by Istaiteyeh et al. (2023), the cointegration method was applied to
examine the relationship between GDP, exports, imports, and gross capital accumulation
in Jordan. However, tests for unit roots (Dickey–Fuller and Phillips–Perron) and the
Johansen trace test confirmed the absence of cointegration. As a result, the authors used
autoregressive models to explore causal relationships. In contrast, our study applies an
improved approach to defining the cointegration between indicators.

To assess the cointegration of the commodity balance with the key factors affecting
export–import activities, we conducted a factor analysis. The most influential factors turned
out to be the consumer price index, the number of registered unemployed individuals, and
revenue of the national budget from the European Union, foreign governments, interna-
tional organizations, and donor organizations. We then developed a regression model to
describe the relationship between the commodity balance and these key factors.

The hypothesis of cointegration between the time series of these indicators was con-
firmed by using the Engel–Granger test. The proposed approach to the cointegration
method offers a clearer interpretation of the relationships between the time series of indica-
tors, provided such relationships exist.

The scientific novelty of the methodology proposed in this study lies in its ability to
evaluate the results of export–import activities at the national economy level, considering
both the developmental and effectiveness aspects. Furthermore, it enables the forecasting
of changes in partial indicators, which can be incorporated into the development of future
national strategies.

A significant limitation of this study is that it is based on data from the Ukrainian
economy, and the approach has not yet been validated at the sectoral level. Nonetheless,
the authors believe that the proposed dichotomous approach to evaluating export–import
activities is universal, requiring only the adaptation of the indicator set in the integrated
evaluation of development and effectiveness depending on the country or specific sectors
of the economy.

5. Conclusions and Recommendations
The problem of intensifying export–import activity is key for countries’ development

under globalization. The development of the country’s export–import activity can become a
lever and multiplier factor for the growth of the national economy and the improvement of
its competitiveness in world markets. For the Ukrainian economy, which is in a deep crisis
as a result of the Russian aggression, the development and effectiveness of export–import
activities should become a significant factor in its recovery, but the crisis processes also
covered the sphere of the country’s foreign trade. Only the export of goods and services
decreased by 35.2% in 2022 in Ukraine and was only 53.2% in 2023 compared with its level
in 2021. Negative trends were also observed in import activity: in 2022, commodity imports
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accounted for 76.0% of their volume in 2021, and in 2023, they reached 87.4% of their level
in 2021. The consequence of the export–import activity scope reduction and imbalances
has become trade balance deterioration.

The methodological support for the comprehensive assessment of export–import
activity and the identification of the main factors that influence its scope and effectiveness
contribute to the foundation for state policy development in different countries, especially
it is essential for countries suffering from crisis tendencies.

In this study, a methodological approach to the assessment of export–import activity
was proposed; it includes the conceptual model and technology of its assessment and
implementation, a feature space for evaluation of the dichotomy of export–import activity
development and effectiveness, a set of the main indicators of evaluation, trend, and
regression models for the analysis and forecasting of export–import activity.

The proposed techniques of the assessment of export–import activities include four
blocks: (1) a goal and task setting block, (2) an informationally instrumental block, (3) an
analytical processing block, and (4) a management block.

Based on the proposed methodology, a matrix in the space “development (Id)—
effectiveness (Ie)” was built for the Ukrainian case in 2021–2023. Its analysis showed
the reduction in the average levels of the development and effectiveness indicators in
pre-war and war sub-periods, which established the grounds for the recommendation to
consider these processes for the entire period as well as for separate sub-periods, which are
under the influence of different factors. The revealed weak correlation between the levels
of development and effectiveness of export–import activity testifies that a high level of
development is not accompanied by a high level of effectiveness of export–import activity,
causing the necessity of both focuses in the government policy, i.e., both the development
and the effectiveness of export–import activity.

Trend models were designed for the indicators of development and effectiveness of
export–import activity in Ukraine, and the cointegration of the time series of indicators was
determined to establish trends under conditions of uncertainty. These trend models were
used for the forecasting of the mentioned indicators and were corrected by considering the
probability of the country’s foreign economic security.

The constructed regression model defines that the main factors for the Ukrainian
balance of the export and import of goods, which is an important indicator of export–
import activity effectiveness, were the consumer price index, the number of registered
unemployed, the state budget revenues from the European Union, foreign governments,
international organizations, and donor agencies in the research period. The variability of
these factors explains 92.87% of the variability of the balance of the export and import of
goods, and the dependent variables are in indirect relationships with the first two factors
(the consumer price index and the level of unemployment) and direct dependence on the
third factor of the model. These factors should be at the center of government policy for
increasing the effectiveness of export–import activity.

This study proved the necessity of carrying out an intelligence analysis of the time-
series indicators of the development and effectiveness of export–import activities. When
determining the strategic orientations of export–import activity, it is recommended to use
the cointegration property of a set of economic indicators, which will make it possible to
use the correlation between the change in the trend of factors and the change in the trend
of the dependent variable.

The limitations of this study deal with the special case of forecasting and regression
models that were developed by the usage of a database for a specific period (2021–2023)
and specific country (Ukraine). In addition, the applied set of indicators of development
and efficiency of export–import activities, despite the fact that it was formed by taking
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into account the main trends and the availability of data, reflects the authors’ choice of
most valuable indicators that may affect the integral indicators. However, the proposed
techniques of the export–import activity assessment and the approach to studying the
dichotomy “development—effectiveness” of it are universal and might be adjusted and
used for future research on export–import activity in different countries.
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Appendix A

Table A1. Descriptive statistics of indicators of export–import activity (Ukraine, 2021–2023).

Variable Mean
x

Median
Me

Standard
Deviation

σ

Coefficient
of Variation

V

Minimum
Value of
Indicator

Xmin

Maximum
Value of
Indicator

Xmax

Span
∆

Standardized
Coefficient of
Asymmetry

Stnd sk

Standardized
Kurtosis

Coefficient
Stnd krt

X1 4255.30 3969.65 1225.56 0.29 2293.00 6365.00 4072.00 0.51 −1.24

X2 5187.51 5088.45 1230.99 0.24 1976.00 7689.00 5713.00 −0.87 1.31

X3 −932.21 −855.20 701.12 0.75 −2590.60 317.00 2907.60 −0.65 −0.39

X4 1419.32 1341.50 218.26 0.15 1073.00 1954.00 881.00 1.53 −0.43

X5 1748.21 1607.00 599.21 0.34 906.00 2800.00 1894.00 0.38 −1.69

X6 −328.89 −209.50 715.35 2.18 −1375.00 539.00 1914.00 −0.22 −2.09

X7 262,990.00 253,749.00 57,652.60 0.22 184,324.00 399,626.00 215,302.00 1.38 0.12

X8 24.25 23.00 4.56 0.19 17.00 32.00 15.00 0.70 −1.34

X9 15.94 12.50 7.21 0.45 6.00 27.00 21.00 0.82 −1.66

X10 17.46 16.00 62.90 3.60 −101.00 122.00 223.00 −0.31 −0.73

X11 330.61 212.00 362.56 1.10 −633.00 940.00 1573.00 −0.22 0.44

X12 0.00 0.50 5.48 % −19.00 10.00 29.00 −2.67 4.89

X13 532.32 524.00 80.93 0.15 358.00 788.00 430.00 2.27 3.41

X14 1.86 2.00 1.35 0.73 −1.00 6.00 7.00 1.64 2.61

X15 18.00 18.00 3.83 0.21 10.00 25.00 15.00 −0.14 −0.29

X16 291.46 290.95 94.21 0.32 127.00 489.60 362.60 0.70 0.18

X17 311.05 297.10 233.00 0.75 −0.80 815.00 815.80 0.73 −0.89

X18 90,515.50 3746.20 138,803.00 1.53 0.00 481,091.00 481,091.00 3.32 1.41

Source: authors’ calculations.
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Appendix B

Table A2. Integrated indicators of monthly levels of development and effectiveness of export–import
activities in Ukraine in 2021–2022 (incl. February).

t 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Ie 0.238 0.225 0.304 0.350 0.366 0.413 0.417 0.439 0.435 0.325 0.304 0.330 0.339 0.182

Id 0.154 0.167 0.279 0.370 0.294 0.226 0.344 0.381 0.407 0.426 0.300 0.370 0.508 0.544

Table A3. Integrated indicators of monthly levels of development and effectiveness of export–import
activities in Ukraine in 2022 (incl. March)–2023 (incl. April).

t 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Ie 0.152 0.183 0.160 0.131 0.139 0.212 0.260 0.298 0.315 0.210 0.130 0.166 0.301 0.330

Id 0.241 0.305 0.350 0.247 0.156 0.307 0.256 0.180 0.297 0.250 0.084 0.237 0.350 0.257
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