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FOREIGN ECONOMIC ACTIVITY AND INVESTMENT POTENTIAL
OF UKRAINIAN REGIONS: IDENTIFYING A STABLE CORE
AND TERRITORIALASYMMETRY WITH MULTIVARIATE
CLUSTER ANALYSIS

Purpose. The purpose of the paper is to perform a comprehensive multidimensional clustering of Ukraine's
regions based on a system of indicators reflecting their level of foreign economic activity and investment and
entrepreneurial potential. Additionally, the study analyzes the dynamics and stability of their development
during 2022-2024 to substantiate a differentiated regional economic policy in the context of the war.
Methods. The research relies on official statistical data from the State Statistics Service of Ukraine for the
period 2022—2024, thus covering the time since the start of the full-scale war to the present. The input
indicators, which include volumes of exports, imports, capital investments, and the number of active
enterprises, were standardized using the Z-Score normalization method. For the objective grouping of
regions, multivariate cluster analysis (k-means method) was applied. The optimal number of clusters (k=2)
was confirmed using the Elbow Method and Silhouette Method, which pointed to a distinct bipolar structure
of the economic space.

Results. The research findings confirmed the presence of a stable bipolar structure in Ukraines economic
space throughout the entire period under review, indicating profound territorial asymmetry. An unchanging
economic core (Cluster 1) was identified, comprising the Dnipropetrovsk, Kyiv, and Lviv Oblasts, which
dominate across all key indicators of foreign economic and investment-entrepreneurial activity. Cluster 1
regions demonstrate a high level of integration into international markets and significant investment and
production potential. Dnipropetrovsk Oblast maintained its status as an absolute economic outlier, confirming
its unique role as an industrial and manufacturing center. The vast majority of oblasts formed Cluster 0,
characterized by low to medium levels of economic activity and restricted foreign trade and investment flows.
Conclusion. The high stability of the observed asymmetry and the clear typology of regions prove the
ineffectiveness of unified approaches in state regional policy. A comprehensive understanding of this regional
mosaic is critically necessary for transitioning to differentiated, targeted, and balanced mechanisms of state
regulation. These mechanisms should aim to solidify the competitive advantages of the leading regions and
strategically stimulate economic activity in the peripheral regions.

Key words: foreign trade, foreign economic activity, regional development, model, cluster analysis, export,
import, investment, economic policy, regional economy, multidimensional analysis, resilience.
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Introduction. In the context of deepening globalization processes
and the systemic integration of Ukraine’s national economy into
European and global economic structures, regional economic
attractiveness acquires strategic significance as a decisive factor
in ensuring macroeconomic stability and strengthening national
competitiveness. The level of the state’s socio-economic development
stability is directly dependent on the effective functioning of its
regions, their capacity to form stable foreign economic ties, generate
export flows, attract significant volumes of capital investment, and
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create a favorable environment for entrepreneurial activity. Regions
serve as the primary hubs of economic activity where production,
labor, and investment resources are concentrated. Foreign trade
activity and investment and entrepreneurial potential are the key
components that comprehensively secure regional development and
integration into the global economy. However, Ukraine’s economic
space is characterized by significant asymmetry and territorial
differentiation, demanding the development of flexible and targeted
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mechanisms for state regulation. A comprehensive understanding of this regional mosaic, based on the
objective classification of oblasts according to their economic capabilities, is a necessary prerequisite for
forming an effective, balanced, and socially oriented economic policy.

The aim of this article is to perform a comprehensive clustering of Ukraine’s oblasts based on an
integrated system of indicators reflecting their level of foreign economic competitiveness and investment
and entrepreneurial potential, and to analyze their development dynamics from 2022 to 2024 for the
purpose of formulating effective regional economic policy.

Literature review. The key theoretical pillar of this research is the role of foreign trade and investment
as drivers of economic development that shape the regional economic core. The international literature
confirms that foreign trade and foreign direct investment have positive spillover effects on economic
growth and contribute to sustainable development (Zamani & Tayebi, 2022; Liu et al., 2024). However,
the impact may be nonlinear, as evidenced by studies on threshold effects, particularly concerning carbon
emissions (Derindag et al., 2023; Liu et al., 2024). The impact of trade also extends to social aspects:
authors used econometric models to examine the link between foreign trade and inclusive growth and
income inequality (Oladapo and Oyaromade, 2025) and (Takim and Giiltekin, 2022). At the level of
regional blocs, the research on BRICS countries confirms that economic integration can reinforce foreign
trade (Adda et al. 2025), providing an important precedent for Ukraine’s European integration efforts.
Nevertheless, question whether foreign trade limits the growth of peripheral regions, a point directly
relevant to the “core—periphery” concept identified in the current analysis (Atienza Montero and Hierro
Recio, 2025).

Analyzing the regional dimension of foreign trade and competitiveness requires identifying factors
that contribute to the formation of the economic core. Authors identified a complex set of economic,
institutional, and environmental drivers of foreign trade (Kubatko et al. 2024), while others highlighted
the synergistic effect of education, innovation performance, and foreign trade on economic indicators
(Aysan et al., 2021). Methodologically, the current research resonates with studies that use quantitative
methods for regional trade analysis, including gravity models (Ayala et al., 2021; Demirci & Seviiktekin,
2022), spatial econometrics for assessing trade elasticity (Zofio et al., 2025), Bayesian model (Najafi
et.al, 2024), panel VAR approach (Kacou et.al, 2022) and Granger causality (Feng, 2022). Works further
illustrate how specialized instruments (such as foreign trade zones) and advanced forecasting methods
can be applied to manage and stimulate regional foreign economic activity (Han et al., 2022; Lane & Liu,
2022).

Contemporary economic studies on Ukraine focus on understanding regional resilience and structural
disparities in the face of external shocks, particularly following the pandemic and amidst the full-scale war.
The research analyzing Ukraine’s services export, revealed critical shifts in foreign economic resilience
caused by these crises (Vdovyn and Zomchak, 2022). This context of structural changes is complemente to
a structural model reflecting key interactions between GDP and industrial output, confirming fundamental
economic dependencies (Zomchak and Miskiv, 2024). The issue of regional inequality is particularly
acute: (Zomchak and Hakava, 2025), using a multidimensional ranking approach, identified significant
disparities and resilience levels in regional labor markets, which correlates with the bipolar economic
structure concept found in the current study. A deeper understanding of external threats is provided by
(Vdovyn, 2025), who analyzed Ukraine’s position in the Fragile States Index through the lens of conflict
and threats, forming the overall backdrop for assessing regional economic attractiveness. International
links are also highlighted in the study (Orudzhev and Alizade, 2021), who analyzed the impact of GDP on
trade turnover between Ukraine and Azerbaijan.

Foreign Economic Activity of Ukrainian Regional Development: Data, Indicators and
Methodology. The informational basis for this research is formed using official statistical collections
and databases from the State Statistics Service of Ukraine for the period 2022-2024. The application
of multivariate statistical analysis allows for the objective grouping of regions based on the degree of
similarity in their economic characteristics.

The assessment of regions’ foreign trade activity is conducted using export and import indicators,
which serve as key indicators of foreign economic competitiveness and the openness of the regional
economy.

Goods export (thous. USD) is utilized as an indicator of foreign economic competitiveness and the
region’s ability to generate foreign currency revenue. The highest volume of exports was recorded in
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the Lviv Oblast (2,711,819.5 thous. USD), followed by Vinnytsia and Odesa Oblasts. This leadership
indicates the high adaptability of these regions’ economies to international market demands and the
effective use of existing logistics corridors. In contrast, export volumes in the Luhansk and Donetsk
Oblasts are minimal, a direct consequence of the ongoing impact of military actions on their production
and logistics infrastructure.

Goods import (thous. USD) characterizes the region’s need for external resources (raw materials,
equipment, technologies) and indirectly reflects the market’s consumption capacity, demonstrating
different centers of gravity. The largest volumes of imports were recorded in Kyiv City (3,329,368.6 thous.
USD) and Odesa Oblast (2,792,329.9 thous. USD). These figures underscore their critically important role
as key logistics, distribution, and financial hubs of the country. High imports may indicate both strong
investment demand for high-tech equipment and a significant volume of final consumption, which is
typical for the capital.

The evaluation of internal economic potential is based on three key indicators characterizing the
entrepreneurial environment and investment activity: total number of active enter, volume of products
(goods, services) sold by enterprises and capital investment.

Total number of active enterprises is a key indicator of entrepreneurial activity and the saturation of
the regional market with business entities. The leader in this indicator is Dnipropetrovsk Oblast (50,978
units), pointing to a powerful, diversified, and deeply rooted business sector. High enterprise concentration
is also demonstrated by Lviv, Odesa Oblasts, and Kyiv City, confirming their status as major economic
centers capable of generating significant internal competition and innovation.

Volume of products (goods, services) sold by enterprises (thous. UAH) acts as an integral measure of
the region’s economic potential and scale of production. The absolute dominance here belongs to Kyiv
City (680,363,701.45 thous. UAH), which is expected given the concentration of headquarters, financial,
and service companies. However, among manufacturing regions, the highest sales volume belongs to
Dnipropetrovsk Oblast (1,667,492,954.8 thous. UAH), unequivocally confirming its status as a powerful
industrial and manufacturing core of the country.

Capital investment (thous. UAH) determines the region’s investment attractiveness and its ability to
attract resources for fixed asset renewal and long-term development. This indicator is also led by Kyiv
City (2,568,459,07 thous. UAH), reflecting the largest concentration of investment projects and financial
resources. Following the capital are Odesa and Lviv Oblasts. The relatively high volumes of capital
investment in these regions attest to their resilience, investment appeal, and business expectations for
positive long-term development, which is closely correlated with their high foreign trade activity.

In summary, the analysis of absolute indicators for 2024 reveals a group of distinct regional leaders
(Kyiv City, Dnipropetrovsk, Lviv, Odesa, Vinnytsia) that dominate across all key economic criteria. At
the same time, significant differences in their profiles are observed (e.g., Kyiv as a service center versus
Dnipropetrovsk as a manufacturing core). This confirms the expediency of applying multivariate clustering
methods for the objective grouping of oblasts with similar, but not identical, economic activity profiles.

The procedure for clustering Ukraine’s oblasts was conducted in stages, including data preparation,
determining the optimal number of groups, and final grouping.

Since the input indicators (export, import, capital investment) have different scales, units of
measurement, and significant discrepancies in absolute values, data standardization was performed to
ensure their comparability and avoid the dominance of indicators with the largest absolute values. Each
indicator was transformed using the Z-Score normalization method (standardization), which brings all
data to a dimensionless scale with a mean of zero and a unit standard deviation.

To substantiate the optimal number of clusters, two key empirical methods were applied:

1. Elbow Method: This method was used to analyze the sum of squared distances (inertia) from points
to their cluster centers. The “elbow” point on the graph, where the decrease in inertia becomes least
significant, indicated the most likely number of clusters (figure 1).

2. Silhouette Method: This method was used to assess the density and separability of the clusters. A
high silhouette coefficient indicates how similar an object is to its own cluster compared to other clusters,
thereby confirming the optimality of the chosen number k (figure 2).

Based on the analysis of the graphs from both methods, which visually confirmed the presence of a
clear bipolar structure, the optimal number of clusters was empirically established as k=2.
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The non-hierarchical k-means method was used for the final and accurate distribution of regions into
the two specified groups. This method minimizes the sum of squared distances from each region to the
center (centroid) of its cluster, ensuring maximum intra-cluster homogeneity.

After the final distribution of regions, the Euclidean distance to the centroid of its cluster in the multi-
dimensional space of standardized features was calculated for each region. This distance serves as an
important criterion for assessing the representativeness of each region within its cluster: the smaller the
distance, the closer the region is to the “ideal” profile of its group.

The entire clustering procedure was conducted separately for each year (2022, 2023, 2024), allowing
for tracking the migration dynamics of regions between clusters and assessing the stability of their
economic position amidst significant external shocks. To ensure the correctness of the analysis results and
avoid statistical distortions, Kyiv City was excluded from the sample due to the substantial excess of its
economic indicators over corresponding values in other regions, which could have led to distortion of the
clustering results and reduced its analytical validity.

Empirical Results and Analysis of Regional Asymmetry in Ukraine: A Cluster Approach to
Foreign Trade and Investment Potential for Core-Periphery Identification. In 2022, the structure
of the regions’ economy already demonstrated a bipolar configuration, although at the initial stage of the
economic system’s destabilization, it was less pronounced than in subsequent years.

Cluster 0 included the vast majority of oblasts with a medium level of economic activity. This cluster
united regions with diverse economic profiles: agrarian, industrial-agrarian, and transit. For example,
Odesa Oblast, despite high logistical potential, did not enter the cluster of leaders due to low integral
activity indicators, limited export volumes, and moderate investment flows. Cluster 0 was characterized
by limited foreign trade and investment activity, moderate scales of entrepreneurial activity, and capital
investment. The most typical region of Cluster 0 was Khmelnytskyi Oblast with a Euclidean distance to
the centroid of 0.3177, indicating that its economic profile was maximally close to the group’s average
indicator.

Cluster 1 formed the economic core of the country and consisted of Dnipropetrovsk, Kyiv, and Lviv
Oblasts. Lviv Oblast immediately entered this cluster due to its logistical and transit advantages, which
were critically important at the beginning of the crisis period. Dnipropetrovsk Oblast remained an absolute
economic outlier with a Euclidean distance of 2.5319, demonstrating a unique industrial profile with a
high concentration of industrial production, entrepreneurial activity, and capital investment. Cluster 1 was
characterized by a high level of integration into international markets, significant volumes of export and
realized products, and stable investment appeal, forming a clearly defined economic core of the country.

In terms of dynamics, it was observed that most regions in Cluster 0 remained stably peripheral, while
regions with development potential (western and central oblasts) were already beginning to approach the
Cluster 1 centroid. This situation laid the foundation for further regional differentiation in the following
years.
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In 2023, the bipolar structure of Ukraine’s economy was preserved and became more pronounced.

Cluster 0 remained the largest in terms of number and united regions with low or medium economic
activity. It included oblasts with diverse economic profiles but united by a low level of foreign trade and
investment activity, moderate volumes of capital investment, and entrepreneurial activity. Khmelnytskyi
Oblast again remained the typical region, its Euclidean distance to the Cluster 0 centroid being 0.2947,
indicating proximity of the economic profile to the cluster’s average activity.

Cluster 1 consisted of the leading regions: Dnipropetrovsk, Kyiv, and Lviv Oblasts. Lviv Oblast
strengthened its role as a Western logistics and investment hub, with a Euclidean distance to the centroid
of 1.0747, underscoring its intermediate position among the leaders. Dnipropetrovsk Oblast remained
an absolute economic outlier with a distance of 2.2074, confirming its uniqueness and concentration of
production potential. Cluster 1 was distinguished by a high level of integration into international markets,
stability of investment appeal, and significant volume of production activity.

In 2023, an intensification of structural differentiation was observed: the peripheral regions of Cluster
0 remained relatively homogeneous, while regions with economic potential increasingly approached the
Cluster 1 centroid, indicating the growing influence of the Western logistical-investment segment.

In 2024, the bipolar structure of Ukraine’s economy was confirmed as stable and clear.

Cluster 0 remained the largest in terms of the number of regions and included oblasts with a medium
or low level of economic activity, as well as regions whose economic activity was limited by military
actions. The cluster was characterized by limited volumes of foreign trade and investment activity,
moderate scales of entrepreneurial activity, and capital investment. Structurally, Cluster 0 remained
heterogeneous, combining agrarian, industrial-agrarian, and transit regions that significantly lagged
behind the economic leaders. The most typical region remained Mykolaiv Oblast with a Euclidean
distance of 0.2872.

Cluster 1 united Dnipropetrovsk, Kyiv, and Lviv Oblasts, forming the country’s economic core.
Dnipropetrovsk Oblast remained an absolute economic outlier with a Euclidean distance of 2.5319,
confirming its unique industrial profile and significant concentration of production and entrepreneurial
activity. The regions in Cluster 1 were characterized by high integration into international markets, stable
investment appeal, and significant production potential. This structure confirms the existence of a stable
economic core and a significant asymmetry between the leading and peripheral regions.

The analysis of data for 20222024 demonstrates the high stability of the bipolar structure of Ukraine’s
economy. The economic core, formed by the Dnipropetrovsk, Kyiv, and Lviv Oblasts, remained unchanged
throughout the entire period, underscoring their fundamental status as centers of production, logistics, and
investment. Dnipropetrovsk Oblast maintained its status as an absolute economic outlier for all three years,
demonstrating a unique industrial profile, high concentration of production activity, and entrepreneurial
potential.

The peripheral regions of Cluster 0 remained relatively homogeneous and economically weaker,
although certain western and central oblasts demonstrated a gradual approach to the Cluster 1 centroid,
indicating a slow increase in their economic potential. Overall, the clustering dynamics confirm a
stable demarcation of centers and periphery, the existence of a stable economic core, and the gradual
intensification of asymmetry between the leading and weaker regions of the country, which is of critical
importance for forming differentiated regional development strategies.

Conclusions. The conducted research on the regional economic attractiveness of Ukraine for 2022—
2024 allowed for the assessment of the dynamics of oblast development, their integration into international
markets, and their investment and entrepreneurial potential. Based on multivariate cluster analysis,
structural patterns of the country’s economic space were determined, enabling substantiated conclusions
regarding the typology of regions and the effectiveness of state regional policy.

The multivariate cluster analysis (k-means method with $k=2$) confirmed the existence of a stable
bipolar structure of Ukraine’s economic space throughout the entire period of study. This structure
clearly divides the regions into two classes: the economic core and the periphery, indicating a deep and
intensifying territorial asymmetry.

The unchanging economic core of the country (Cluster 1), formed by the Dnipropetrovsk, Kyiv, and
Lviv Oblasts, was identified. These regions dominate across all key integral indicators (export, import,
capital investment, number of enterprises) and demonstrate a high level of integration into international
markets, as well as significant investment and production potential. Dnipropetrovsk Oblast maintained
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its status as an absolute economic outlier for three years, confirming its unique role as an industrial and
manufacturing center.

The vast majority of oblasts were included in Cluster 0. This cluster is heterogeneous in profile
(agrarian, transit) but homogeneous in its low or medium level of economic activity and limited volumes
of foreign trade and investment activity compared to the leading regions. This confirms that most oblasts
are characterized by significantly lower resilience to external shocks and a weaker ability to generate
stable economic flows.

The established stability of the asymmetry and the clear typologization of regions according to their
economic profiles prove the ineffectiveness of unified approaches in state regional policy. A comprehensive
understanding of this regional mosaic is a necessary prerequisite for transitioning to differentiated, targeted,
and balanced mechanisms of state regulation. Policy should be aimed at consolidating the competitive
advantages of the leading regions and the targeted stimulation of investment and entrepreneurial activity
in the peripheral regions to reduce inter-regional disparities.
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Memotw cmammi € 30ilicHenHs, KOMIIEKCHOI  0aeamosumipnoi Kﬂacmepwawz obnacmeii  Ykpainu Ha
OCHOBI  iHmMe2panbHOi  cucmeMu  NOKA3HUKIG, W0  GidoOpadicaiomy  ixuitl  pigeHb  308HIUHLOCKOHOMIUHOT
KOHKYPEHMOCHPOMONCHOCH MA THBeCMUYTUHO-NIONPUEMHUYBKO2O NOMEHYIANY, a MAKONC AHATI3 OUHAMIKU Ma
cmitikocmi ixHb020 po3sumky enpodosxc 2022—2024 pokie 0ns 0dIpyHmysants Ougheperyiiosanol pecionanbHoi
eKOHOMIYHOI nonimuxu 6 ymoeax 6iunu. Y kowmekcmi inmeepayii YKpainu y c6imogy eKOHOMIKy pPO3VMiHHSA
DeCiOHANLHUX OUCTPONOPYILL € BANCIUBUM OIS (POPMYBAHHA eDeKMUBHOT PeCIOHANLHOT NOTIMUKY MA NIQ8UUeHHS
HAYIOHATbHOT KOHKYPEHMOCHPOMOJICHOCHI.

Memoou. Jlocnioocenns basyemves Ha oQiyiunux cmamucmuyHux Oanux Jlepacashoi ciyscou cmamucmuxu
Vipainu 3a nepioo 2022-2024 pp., modmo oxonuoe nepiod 6i0 NOYAmMKY NOSHOMACWMAOHOL GiliHu | domenep.
Bxioui noxasHuxu, wo 8KI0UAI0OMb 00CsA2U eKCROpnLy, IMROPMY, KANIMAIbHUX THeecmuyitl ma KiibKicmb aKmueHux
nionpuemems, 6yiu cmandapmuszosani memooom Z-Score nopmanizayii. Jis 00 exmusHo2o epynysants pecionie
30ACMOCOBAHO DAAMOBUMIDHUL KILACMEPHUL aHA3 (Memo0 k-cepednix). Onmumanvha Kinvkicms kiacmepie (k=2)
niomeeposcena 3a 00NoMo20K Memooie KMy Ma «CULYemiey, Wo 6KA3aNU HA YimKY OINONAPHY CIMPYKmypy
EKOHOMIYHO20 NPOCMOPY.

Pesynvmamu. Pezynomamu 0ociiodcents: niomeepounu HaseHicmy Cmitikoi OInospHoi cmpykmypu eKOHOMIYHO20
npocmopy Ykpainu 6npo0osic ycb02o 00CHioncy8ano2o nepiody, wjo ceiouums npo 2AubOKy mepumopianbhy
acumempiro. ldenmucpixosano Hezminne exonomiune s0po (Knacmep 1), cgopmosane [Jninponemposcwioio,
Kuiscokoro ma Jlvgiscvkoro obnacmsmu, ki OOMIHYIONb 3a 6CIMA KIOYOSUMU NOKAZHUKAMU 306HIUHbOCKOHOMIUHOT
ma ineecmuyiiHo-nionpuemnuybroi akmusrocmi. Pecionu Knacmepa 1 demoncmpyioms eucoxuil piens inmezpayii
V MIJICHAPOOHT PUHKU MA 3HAYHUL THEECMUYIIHO-6UpOOHUMULL nomenyian. J[Hinponemposcvka obracms 36epieana
cmamyc abconomuo20 eKOHOMIUH020 idepa, NIOMBEPOHCYIOUU C8OI0 YHIKALbHY POIb THOYCMPIATbHO-BUPOOHULO020
yenmpy. llepesasicna dinvwicmuv oonacmeri ygivunia 0o Knacmepa 0 (Ilepucepis), saxuii xapakmepuzyemvbcs HUSbKUM/
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CePeOHIM pIGHeM EKOHOMIMHOI AKMUSHOCHI MA OOMENCeHUMU 306HIUHbOMOP20BENbHUMY MA THECCIUYIIHUMU
nomokamu. Ilepughepiiini pecionu 3anumiaiomocs eKOHOMIYHO CAAOWUMY, XOYa OesKi 3aXiOHI Ma YeHMmpPAaibHi
00nacmi noCmyno8o HAOIUNCAIOMbCSL 00 A0PAL.

Bucnosku. Busignena sucoxa cmitikicms acumempii ma 4imxka munoio2izayis pecionie 00600umv HeeekmugHicmo
VHighikosanux nioxodie y oepacasHiil pecionanvHit norimuyi. Komniexcne po3yminns yiei pecionanvroi Mosaixu €
KPUMUYHO HeoOXIOHUM 01 nepexo0y 00 OupepeHyitiosanux, a0pecHux ma 30a1aHCOBAHUX MEXAHIIMIB 0ePIICABHO0
De2VII08AHHS, CIPAMOBAHUX HA 3AKPINIEHHS KOHKYPEHNHUX nepesae pe2ionie-1idepie ma yinbose Cumyiio8anHs
eKOHOMIUHOT axmueHocmi 8 pecionax-nepughepii. Pezynomamu 00CHioxiceHHs. 0aiomy 3M02y 00IPYHMOBAHO
opmyeamu cmpame?ii, cnpaMo6ani Ha 3MiyHeHHs eKOHOMIYHO20 A0PA A CIMUMYTIOBAHHS PO3BUMKY Hepugepitinux
DeciOHIB, W0 NiOBUIYE 3a2abHY eKOHOMIUHY CIIUKICIb MA KOHKYDEHMOCHPOMOJICHICHb KPATHIL.

Ki1rouoBi cji0Ba: 30BHIIIHS TOPTiBIIs, 30BHIIIHEOCKOHOMIYHA JIISUTbHICTb, PETiOHAIBHUHN PO3BUTOK, MOJICTTh,

KJIACTEpPHUH aHalli3, eKCHOPT, IMIIOPT, EKOHOMiYHa TOJIITHKA, PeriOHaJbHA EKOHOMiKa, OaraTOBUMIipHUH
aHaJi3, pe3WILEHTHICTb.
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