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TRADE AND LOGISTICS BETWEEN
THE EU AND UKRAINE IN THE WARTIME PERIOD

The work analyzes the transformational processes in Ukraine’s foreign trade with EU countries,
as well as the interaction models between the national logistics infrastructure and international logistics
corridors under the conditions of Russia’s military aggression against Ukraine. The development of a
virtually new logistics structure for the export and import of goods, including those from third countries,
became necessary. Ukraine continued to reform its transport sector during the war in accordance with
its commitments under the Association Agreement with the EU. Further liberalization of trade relations
between the EU and Ukraine amid the aggression contributed to maintaining and increasing exports to
EU member states. Two years into the Russia-Ukraine war, Ukrainian exports to the EU were slightly
below pre-war levels. However, thanks to international aid, Ukraine was able to increase its imports
from the EU by more than one-third. In the pre-war period, Ukraine primarily used road, sea, and rail
transport for its exports to the EU, while EU exports to Ukraine were 80% carried by road transport.
During the war, the share of sea transport in Ukrainian exports decreased from 38% to 29%, which
was offset by increasing shares of road and rail transport. Additionally, there was a smaller increase in
the importance of rail transport for Ukrainian imports, rising from 5.7% to 9.3%, compensating for the
declining shares of sea and air transport. Regression analysis showed that pre-war dominant modes of
transport, logistics performance in trade partners, and their changes during the war did not significantly
affect Ukraine’s trade dynamics with them in 2023 compared to 2021, after controlling for other factors.
Thus, logistics for trade with the EU proved to be relatively resilient, considering the low contribution
of the most affected air transport to overall trade flows, the partial restoration of sea routes after their
initial collapse in 2022, further bilateral trade liberalization, international aid, and sectoral integration
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in transport. Rather than logistical factors, the dispersion of trade dynamics with EU member states
can be more effectively explained by factors related to the value chain effect and dynamic overlapping
demand effect. Specifically, Ukraine increased its exports to EU countries that were more successful
in expanding their extra-EU exports. Ukraine also increased its imports primarily from member states
with a relatively low development level compared to the EU average, while decreasing imports from
the richest economies.

Keywords: foreign trade, trade partners, trade liberalization, logistic, Russia-Ukraine war,
commodity markets, free trade area, EU member states
JEL classification: F14, F15, F51, C4, L91, L92

VY poboTi mpoaHaizoBaHO TpaHCPOPMaLiHI IPOIIeCH 30BHIITHBOI TOPTiBIi YKpaiHu 3 KpaiHaMu-
yneHamu €C, a TaKOX MOJIET1 B3a€MOIi1 HALlIOHATIBHOT JIOTiCTHYHOT iH(PPACTPYKTYPH 3 MIXKHAPOTHIUMU
JIOTICTUYHUMH KOPHIIOpaMH B YMOBaXx BilichbKOBOI arpecii pocii nporu Ykpainu. HeoOxigHum crae
CTBOPEHHSI HOBOT JIOTICTUYHOI €KCIIOPTHO-IMIIOPTHOT CTPYKTYPH ISl TOPTIBIIi TOBapaMH, y TOMY YHCI
3 TpeTiMu KpaiHamu. YKpaiHa MpoAOBXyBaja peOpMyBaTH TPAHCIOPTHHH CEKTOp IIiJ 4ac BiHHH
BiJITIOBIJTHO 110 3000B’s13aHb 3a Y0010 Tipo acomiarito 3 €C. [Tomanka mibepanizamis TOProBeIbHIX
BigHOCHH €C 3 YKpaiHOIO B yMOBax arpecii crpusiina 30epeKeHHI0 Ta 301bIIeHHIo ekeropTy B €C. Uepes
2 POKH MiCIIsI HOYAaTKY POCICHKO-YKpaTHCHKOI BiffHH yKpaiHChkuid ekcriopT 10 €C OyB TPOXU HIKIUM
3a JJOBOEHHMH Tepioj. Alie 3aBJIsSKM MDKHApOJAHIN 1omoMo3l YkpaiHa 3Moria 30UIbIIMTH IMIIOPT 3
€C 6inbin HiX Ha 1/3. YV noBoeHHM# nepion YkpaiHa BUKOPUCTOBYBaJIa MIEPEBAKHO aBTOMOOUILHUH,
MOpPCBKHH Ta 3aJII3HUYHHUN TpaHCHOPT st cBoro ekcnoptry 1o €C, roni sik 80% excnopry 3 €C B
YxpaiHy 3/1iCHIOBAaBCSI aBTOMOOITEHUM TPAHCIIOPTOM. 3a POKH BilfHM YacTKa MOPCHKOTO TPAHCIIOPTY
B YKPAiHCBKOMY €KCTIOpTi 3MeHmmIacs 3 38 10 29%, mo 0yino KOMIEHCOBAHO 30UIBIIEHHAM YaCTKH
aBTOMOOLTBHOTO Ta 3ATI3HUYHOTO TPAHCTIOPTY. Takok crocTepiranocs 301IbIIEHHS Baru 3aJIi3HIIHOTO
TPaHCIOPTY AJIsl YKpaTHCHKOTO iIMIIOPTY 3 5,7 110 9,3% siK KOMIIEHCAIisl 3SMEHIIICHHSI YaCTKU MOPCHKOTO
Ta MOBITPSIHOTO TpaHcropTy. Perpeciiiuuii anai3 1mokasas, 1110 JOMIHYIOUI BUIU TPAHCIIOPTY, 1HJIEKC
e(eKTUBHOCTI JIOTICTUKM B KpaiHax MapTHepax Ta iX 3MiHM IiJl yac BiffHM HE Mald CTaTUCTUYHO
3HAYYIIOTO BIUIMBY HA JUHAMIKY TOPTiBII YKpainu 3 HUMHU B 2023 p. y nopiBasHHI 3 2021 p. micis
ypaxyBaHH BIUTUBY KOHTPOJBbHUX (pakTopiB. TakuM urHOM, JTOTicTHKA st TOpriBii 3 €C BusBMIIACS
BITHOCHO CTIHKOIO 3 ypaXyBaHHAM MajlOi YacTKH aBiaTPaHCIOPTY y MOCTaBKaxX (came Ha el BHJ
TPaHCIOPTY HaWOIbIIE BIUIMHYJIA BiliHA), YaCTKOBMM BIJHOBICHHSIM MOPCBHKHMX IIUISXIB MICHs iX
MOYaTKoBOro xoJjarcy B 2022 p., nojanbmoi gidepaiizarii B3aeMHOT TOPTiBIli, MDKHAPOIHIN 101TOMO31
Ta CEKTOpaJIbHIM IHTerpamii B TPaHCIOPTHIN Tamy3i. 3aMiCTh JIOTiICTHYHHX (PAKTOPIB, JHCHEPCIs
TOProBENbHOI AMHAMIKK 3 KpaiHamu-wieHaMH €C MOKe TMOSICHIOBATUCS IHIIMMH (DAKTOpaMH, IO
OB’ s13aH1 3 €PEKTOM JIAHIIOTIB BapTOCTi Ta TUHAMIYHIM €(PEKTOM MEePEXPECHOTO TOMUTY. 30KpeMa,
Ykpaina 30imbpImmta cBiif ekcopt B kKpaiau €C, ki OUTBII BAAIO 3MOTIIH 301IBIINUTH BIACHUH €KCTIOPT
3a Mexi €C. Ykpaina Takoxk 30UIbIIHIA IMIOPT MEPEeBAKHO 3 KpaiH-wICHIB 3 BIIHOCHO MEHIIUM
PIBHEM PO3BUTKY Y TOPiBHsHHI 13 cepeanim no €C i 3MeHmmIa iMnopt 3 GaraTuimx KpaiH.

Knrwuosi cnoea: 3oeniwina mopeiens, mopzoeenvHi napmuepu, nidepanizauyia mopzieii,
Jozicmuka, pociiicbKo-yKpaincoKa 6ilina, moeapni punku, 30na einvHoi mopeieni, kpainu €C
JEL classification: C4, F14, F15, F51, L91, L92

Introduction

International trade is a complex process
that involves an extensive network of
suppliers, manufacturers, distributors, and
consumers. A significant body of research
has been dedicated to scientifically justifying
the importance of international trade for
the economic development of national
economies, with contributions from both
classical economic theory and contemporary
studies.  Participation in international
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trade accelerates economic growth by
generating positive externalities through
specialization, efficient resource allocation,
the enhancement of production technologies,
and increased competitiveness of national
goods and services in global markets, driven
by economies of scale [1].
Successinbothnational and international
competition depends on the competitive
advantages leveraged by international trade
entities when executing their economic
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activities. A systematic analysis of all
business spheres and the interdependencies
among international trade entities can
help uncover the reasons behind these
competitive advantages and their potential.
One of the most crucial operations in the
value chain is logistics, which is closely tied
to customer service and, consequently, can
impact a company’s competitive advantages.
In general, logistics ensures that products are
delivered to the right place and at the right
time, in the required quantity and quality,
at a competitive price, thus guaranteeing
the availability of goods and information to
consumers [2].

Today, geopolitical changes have
become the main challenges to the stability
of trade relations, particularly in the context
of organizing effective logistics for the
supply of goods and services. Over the past
three years, most logistical challenges have
stemmed from military conflicts and political
instability, including the war in Ukraine,
the conflict between Israel and Hamas,
and the crisis in the Red Sea. Attacks on
container ships in the Red Sea have disrupted
navigation through the Suez Canal, which
handles up to 15% of international trade. The
forced rerouting has led to a 40% increase
in transportation costs. The war in Ukraine
has similarly disrupted supply chains for
goods, affecting not only its own exports but
also those of other countries. Supply chain
problems triggered by geopolitical factors
create additional challenges for international
companies, as logistics costs and contract
execution times rise.

Literature review

International trade is one of the key
factors influencing the global competitiveness
of countries and companies. For this reason,
many countries focus on implementing
effective logistics to foster economic
growth through increased participation in
international trade, as competitiveness in
global and regional markets depends on the
ability to manage logistics processes in the
modern business environment. It should
also be noted that logistics services are a
key element of the modern international
trading system, as the importance of

international competitiveness grows with
the intensification of globalization and the
fragmentation of production processes.
Efficient management of logistics ensures the
stability of trade flows and reduces logistics
costs between countries [4].

The impact of Russian aggression
against Ukraine on the global economy as a
whole, and international trade in particular,
has been the focus of many researchers. For
example, the study by Mabhlstein et al. (2022)
analyzes the war’s impact on the economic
growth of various countries in the context of
implementing economic sanctions against
Russia. The research results revealed that the
economies of Ukraine’s allies were unevenly
affected by the sanctions, with real GDP
losses ranging from 0.1% to 1.6% [5]. Using
the geopolitical conflict risk index, Fang
Y. and Shao Z. demonstrated the negative
impact of Russian aggression on economic
growth and global commodity markets,
particularly due to the reduction in exports of
goods from Ukraine and Russia [6].

Ukraine is one of the world’s leading
producers and exporters of many food
commodities, particularly wheat, corn, and
oilseeds. Therefore, global food supply
chains have faced significant disruptions
due to Russia’s war against Ukraine. The
study by Aizenman et al. (2023) analyzes
the consequences of Russia’s invasion of
Ukraine on global agricultural and energy
markets. The authors found that the war led
to an increase in prices in the wheat (2%),
corn (1%), and European natural gas (7.5%)
markets [7]. In a study of grain and oilseed
trade, Ahn et al. (2023) found that imports of
these commodities from Ukraine were 78.2%
lower during the period from February to
July 2022. The researchers argue that the
Ukraine—Russia war had significant trade
impacts on the directly involved countries,
but only limited effects on global grain and
oilseed markets [8].

The works by Walter et al. (2023) and
Yakymenko et al. (2024) analyze the impact
of the war on global food security in the
context of reduced agricultural exports from
Ukraine [9,10]. The authors highlight that the
occupation and destruction of key maritime
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routes by Russia have made it impossible
to export a significant volume of Ukrainian
products to European and other regional
markets.

Trends in Ukrainian agricultural exports
to the EU during the full-scale aggression are
analyzed in the studies by Shnyrkov et al.
(2023), Leshchenko (2023), and Ostashko
(2023) [11,12,13.].

In the context of war, understanding
the efficiency of international logistics is
crucial for increasing the export volume
of Ukrainian products. In this regard, it is
essential to examine the interaction between
national and international logistics corridors
to implement a real and effective trade and
transport facilitation policy—not only in the
short term but also for the future.

Analyzing the pathways and challenges
of  Ukraine’s  European  integration
aspirations, Shnyrkov and Chugaev (2023)
note that the development of Ukraine’s
foreign trade — particularly with the EU —
largely depends on the reconstruction of the
country’s destroyed export infrastructure and
the creation of a new logistics system for the
export and import of goods, especially in
trade with third countries [11, p.60].

Research conducted by the Razumkov
Center indicates that the development of the
logistics sector is one of the key priorities for
both the recovery of the Ukrainian economy
and the promotion of Ukraine in European
markets for goods and services within the
framework of European integration processes
[14, p. 32]. This involves the implementation
of two complementary tasks:

1. Accumulating internal and external
resources to rebuild the destroyed logistics
infrastructure based on European standards.

2. Simultaneously integrating
Ukraine’s  logistics system into the
European one through the implementation
of EU directives and technical regulations,
modernization of technical equipment,
and liberalization of the transport services
market, which will significantly expand
Ukraine’s transit potential.

The aim of this article is to analyze the
trends in Ukraine’s foreign trade relations
with EU countries during 2022-2023 in the
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context of changes in logistics corridors
resulting from Russia’s military aggression
against Ukraine.

Conceptual base of the research

The EU became Ukraine’s largest
trading partner even before Russia’s full-
scale military aggression. The shift began
ten years ago as a result of trade wars, the
annexation of Crimea, and the onset of the
war in Donbas, when Ukrainian producers
began reorienting their exports from CIS
countries to the European market. Ukraine’s
access to the EU market was significantly
liberalized in 2016 through the Association
Agreement and the establishment of a
Free Trade Area. The full-scale Russian-
Ukrainian war has had a negative impact
on Ukraine’s socio-economic development
overall, and on the dynamics of foreign
trade in particular. The country’s GDP
was $199.77 billion in 2021, but dropped
to $161.99 billion in 2022 and recovered
slightly to $178.76 billion in 2023. As of
the end of 2023, estimates by the Ukrainian
government and the World Bank indicated
that the country’s total reconstruction needs
had already reached $486 billion, with 15%
allocated for the restoration of transportation
infrastructure [15]. The total volume of
foreign trade fell by 37.18% in 2022 but saw
a slight increase of 4.15% in 2023, while
exports decreased significantly by 23.44%
and 4.15%, respectively [16]. The restoration
of the national economy’s resilience and
foreign trade in 2023-2024 is taking place
largely through economic cooperation with
the European Union, with a key factor being
the restoration, protection, and development
of transportation infrastructure between
Ukraine and the EU.

The development of transportation
trade infrastructure between Ukraine and
EU countries during the war in 2022-23 was
influenced by several factors.

First, due to the Russian occupation
of the Azov Sea ports, the partial blockade
of Black Sea ports, the effective disruption
of trade with Central Asian countries
through Russian and Belarusian territories,
and the capture and destruction of rolling
stock, roads, railways, and critical nodes of
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Ukraine’s transportation infrastructure, the
development of an entirely new logistics
structure for the export and import of goods
— including with third countries — became
necessary. At the onset of Russia’s military
aggression, Ukraine lost access to its Black
Sea logistics infrastructure and was forced to
rely on more expensive land-based logistics
corridors for product delivery. This logistics
restructuring during the war was guided by
the EU Action Plan of May 12, 2022, titled
“Solidarity Lanes.” From May 2022 to April
2024, Ukraine exported approximately 136
million tons of goods via the Solidarity Lanes,
including 70 million tons of grain, oilseeds,
andrelated products to both EU member states
and third countries. During this period, more
than €2 billion were mobilized to support
the initiative through contributions from
the European Commission, the European
Investment Bank, the European Bank for
Reconstruction and Development, and the
World Bank. The Agreement on Freight
Transport by Road between Ukraine and
the EU also played a key role in developing
transportation infrastructure for mutual trade
in 2022-2023.

Second, Ukraine continued to reform
its transport sector during the war, in line
with its commitments under the Association
Agreement with the EU. Although, as of
August 2024, Ukraine’s progress in fulfilling
the Agreement’s transport obligations stood
at only 56% [17], during 2022-2023, a
number of laws and regulations were adopted
that facilitated the integration of Ukraine’s
transport and logistics infrastructure into
the European system. For example, in 2023
alone, more than 20 large-scale measures
were implemented across the road, rail,
maritime, aviation, and port sectors, all of
which supported trade with EU countries
[18].

Third, the further liberalization of trade
relations between the EU and Ukraine, in
the context of ongoing aggression, played
a crucial role in maintaining and increasing
exports to EU member states. The Special
Regulation of the European Parliament and
Council of the EU, effective June 4, 2022,
temporarily suspended most tariff and

quantitative restrictions on imports from
Ukraine for one year, effectively establishing
an internal EU market regime with certain
provisions for Ukrainian goods. This
initiative was extended for another year in
early June 2023. Specifically, the Regulation
included the suspension of import duties on
industrial products, the application of the
entry price system for fruits and vegetables,
the elimination of all tariff quotas for
agricultural products, the removal of anti-
dumping duties on Ukrainian imports, and
the suspension of global safeguard measures
on Ukrainian goods. This liberalization was
conditional and operated under certain terms.
If the relevant conditions were not met, the
European Commission could implement
corrective measures. It is important to note
that unilateral decisions by some Eastern
European countries to ban the import of
significant amounts of Ukrainian agricultural
products in April 2023 directly contradicted
the "single principles" of the EU customs
union and its internal market. Such decisions,
after appropriate investigation, should be
made exclusively at the EU level. Given
the logistical challenges faced by Ukrainian
producers and exporters, the provision of
these trade preferences enabled national
producers and exporters to quickly reorient
their markets and partially integrate into new
value-added chains. According to the State
Customs Service of Ukraine, in the first two
months of 2024, Ukrainian exports to the
EU accounted for 57% of total exports (with
imports slightly less than half). Ukraine is the
EU's 16th largest trading partner, accounting
for 1.2% of the total EU goods trade in 2023.
The total value of trade in goods between
the EU and Ukraine reached 61.9 billion
euros in 2023, more than doubling since the
implementation of the DCFTA in 2016.

Methodology

The main dependent variables are the
growth of Ukrainian merchandise exports to
an EU member state (ExpU) and the growth
of Ukrainian merchandise imports from the
EU member state (ImpU) in 2023 compared
to the pre-war base year of 2021 (measured
in %). Potential independent variables related
to logistics include:
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- ExpW — share of Ukrainian
merchandise exports to the EU member state
carried by sea and inland water transport in
2021 (%);

- ImpW — share of Ukrainian imports
from the EU member state carried by sea and
inland water transport in 2021 (%);

- ExpRa — share of Ukrainian exports
to the EU member state carried by rail
transport in 2021 (%);

- ImpRa — share of Ukrainian imports
from the EU member state carried by rail
transport in 2021 (%);

- ExpRo — share of Ukrainian exports
to the EU member state carried by road
transport in 2021 (%);

- ImpRo — share of Ukrainian imports
from the EU member state carried by road
transport in 2021 (%);

- ExpA —share of Ukrainian exports to
the EU member state carried by air transport
in 2021 (%);

- ImpA — share of Ukrainian imports
from the EU member state carried by air
transport in 2021 (%) [19];

- LPI — Logistics Performance Index
in 2022 [20].

Several other trade factors are
considered as control variables:
- Trade —  bilateral merchandise

exports and imports between Ukraine and the
EU member state in the base year (2021), €
billion;

- ExpE — growth of the extra-EU
merchandise exports of the EU member state
in 2021-2023 (a proxy of export capacities
growth), %;

- ImpE — growth of the extra-EU
merchandise imports of the EU member state
in 2021-2023 (a proxy of market demand
growth), %;

- Dist— distance between Ukraine and the
EU member state (capitals), thousand km [21];

- GDPpc — GDP per capita in the EU
member state according to the exchange rate
method in 2022, $ thousand [20].

We also calculated our own indicators
as additional potential factors or dependent
variables:

- ExpL - logistical reorientation of
Ukrainian exports, defined as the total of
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absolute changes in the shares of various
modes of transport used for exports in 2023
compared to 2021, measured in percentage
points (pp);

- ImpL — logistical reorientation of
Ukrainian imports, calculated using a similar
method, measured in percentage points (pp);

- LPIch — change in the Logistics
Performance Index in 2022 compared to
2018.

Correlation analysis (Pearson and
Spearman correlations) is used to identify
the factors to be included in the regression
analysis. A robustness check is performed by
excluding outliers.

Results

Table 1 contains the main indicators
relevant to trade between Ukraine and EU
countries. In 2023, the fastest growth in
Ukrainian exports, compared to the pre-war
base year, occurred with Cyprus, Slovenia,
and Croatia. The fastest growth in imports
came from Romania, Greece, and Slovakia.
Although Ukraine’s total exports to the EU
decreased by 5%, the importance of the EU as
amarket for Ukrainian goods increased due to
security and logistical barriers affecting trade
with other countries during the war. Major
export decreases were observed with Ireland,
Italy, and the Netherlands, while significant
import decreases occurred from Ireland,
Cyprus, and Malta. Originally, Ukraine’s
main trade partners were Poland, Germany,
Italy, Hungary, and the Netherlands. The
total import of Ukrainian goods from the EU
increased by 38%, partially due to financing
within aid initiatives.

As for extra-EU trade, the fastest growth
in exports occurred in Slovenia, Cyprus,
and Slovakia (indicating export capacity
growth), while exports decreased in Estonia.
The fastest growth in imports was observed
in Cyprus, Slovenia, and Ireland (reflecting
market demand growth), while imports fell
in Estonia, Latvia, and Luxembourg. On
average, extra-EU trade of the EU grew by
18%. The negative factor of distance can act
as a barrier for Ukrainian trade, particularly
with countries like Portugal, Spain, and
Ireland. However, this can be offset by
a higher share of exported goods carried
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Table 1
Growth of trade between Ukraine and the EU countries and its potential factors

EU country ExpU | ImpU | Trade | ExpE | ImpE Dist | GDPpc | LPI LPIch
Austria -23.1 -5.7 1.53 19.8 16.4 1.39 52 4 -0.03
Belgium -17.0 -16.7 1.44 11.1 16.4 1.97 50 4 -0.04
Bulgaria 16.6 107.4 1.24 373 28.4 0.88 14 3.2 0.17
Cyprus 373.9 -45.6 0.03 50.3 79.7 1.56 31 32 0.05
Czechia -11.4 46.6 2.56 17.2 23.8 1.23 28 33 -0.38
Germany 1.4 26.0 7.63 12.9 8.2 1.55 48 4.1 -0.1
Denmark 55 -5.1 0.58 6.9 29.2 1.67 67 4.1 0.11
Estonia -32.4 42.7 0.25 -20.8 -43.7 1.18 28 3.6 0.29
Spain 84.8 7.6 2.21 18.1 20.1 2.99 29 3.9 0.07
Finland -4.9 -34.1 0.30 8.9 2.8 1.71 51 4.2 0.23
France -33.8 -5.8 1.94 19.5 252 2.26 41 3.9 0.06
Greece 53.3 145.1 0.54 18.4 29.2 1.37 21 3.7 0.5
Croatia 126.6 56.6 0.10 25.2 29.5 1.32 18 33 0.2
Hungary -28.1 2.9 491 20.2 27.1 0.92 18 3.2 -0.22
Ireland -79.4 -54.1 0.16 12.3 34.9 2.80 104 3.6 0.09
Italy -48.0 -16.9 5.40 23.2 22.2 1.63 34 3.7 -0.04
Lithuania 11.1 -6.4 1.76 6.2 12.8 0.90 25 34 0.38
Luxembourg 9.9 -35.9 0.03 19.6 -6.3 1.86 126 3.6 -0.03
Latvia 32.2 103.9 0.48 18.5 -13.5 1.00 22 3.5 0.69
Malta -15.5 -39.6 0.01 11.6 19.0 2.04 34
The Netherlands | -37.4 83 3.82 20.0 21.5 1.88 56 4.1 0.08
Poland 3.8 81.8 10.46 24.3 14.2 0.91 18 3.6 0.06
Portugal 21.9 83.8 0.33 27.6 22.0 3.31 24 34 -0.24
Romania 11.0 261.6 2.01 28.6 20.1 0.62 16 3.2 0.08
Sweden 19.7 10.4 0.57 11.3 9.4 1.79 56 4 -0.05
Slovenia 235.3 -1.1 0.37 77.5 58.3 1.31 29 33 -0.01
Slovakia 14.6 127.2 1.70 43.7 12.9 0.92 21 33 0.27

via relatively inexpensive sea transport.
According to the theory of comparative
advantage, trade with wealthier economies
such as Luxembourg, Ireland, and Denmark
may tend to be inter-industry. Following the
theory of overlapping demand, a smaller
income per capita difference between
Bulgaria, Romania, Croatia, Hungary, and
Ukraine may promote intra-industry trade.
The best logistical systems were estimated
in Finland, Germany, the Netherlands, and
Denmark.

Table 2 shows the pre-war use of
various modes of transport in bilateral trade
with Ukraine. In Ukrainian exports, 37.5%
of goods (by value) were carried by road
transport, 37.4% by sea transport, 18.6% by
rail transport, 3.3% by fixed mechanisms
(such as pipelines and power lines), 2.2% by

inland water transport, 0.5% by air transport,
0.4% by unknown transport, 0.2% by post,
and 0.02% by self-propulsion. In imports, the
shares were 79.6% for road transport, 5.2%
for sea transport, 5.7% for rail transport,
4.0% for fixed mechanisms, 0.1% for inland
water transport, 3.5% for air transport,
0.01% for unknown transport, 0.1% for post,
and 1.8% for self-propulsion. The difference
can be partially explained by the nature of
exported goods, as Ukraine exports more
raw materials than the EU. Table 3 shows
the shares of transport modes in 2023 and the
logistical reorientation compared to 2021.
However, the importance of transport
modes varied significantly by country,
considering  differences in  distance,
availability of land, sea or river connections,
and infrastructure. The highest share of
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Table 2

Means of transportation for goods traded between Ukraine and the EU countries
in the base year (2021), % of exports or imports value

EU country ExpW | ExpRa | ExpRo ExpA ImpW | ImpRa | ImpRo ImpA
Austria 38.0 27.5 34.2 0.3 0.4 2.6 92.0 4.6
Belgium 78.2 0.2 21.4 0.3 8.5 0.1 80.4 10.9
Bulgaria 73.1 0.1 26.5 0.2 54.2 0.0 44.6 1.1
Cyprus 97.3 0.0 0.0 2.5 82.4 0.0 0.0 17.6
Czechia 0.0 66.7 33.2 0.1 0.5 7.6 86.1 54
Germany 14.1 2.1 81.8 1.9 0.8 0.1 89.0 6.2
Denmark 6.2 0.0 93.0 0.8 8.3 0.0 86.8 3.8
Estonia 0.0 23.5 71.1 0.8 0.6 5.7 89.8 3.8
Spain 92.7 0.0 6.9 0.3 37.6 0.0 59.6 2.8
Finland 16.2 0.1 81.4 1.1 2.2 0.4 94.9 2.5
France 61.4 0.0 30.6 0.7 2.0 1.7 86.5 7.7
Greece 73.3 0.0 26.3 0.4 73.8 0.0 23.6 2.6
Croatia 0.0 0.0 97.9 1.8 0.4 0.0 97.7 1.8
Hungary 0.2 9.6 55.1 0.1 0.4 0.7 67.8 0.3
Ireland 91.6 0.0 4.9 3.5 53.9 0.0 34.1 11.9
Italy 86.9 0.0 12.8 0.3 10.4 0.3 85.9 34
Lithuania 0.0 30.6 68.9 0.4 0.0 65.2 30.2 1.2
Luxembourg 2.1 0.0 96.9 0.9 3.3 0.0 81.8 14.9
Latvia 0.0 20.7 62.5 0.2 0.0 12.5 82.5 0.7
Malta 86.6 0.0 0.0 13.1 6.4 0.0 0.0 93.6
The Netherlands 85.3 0.0 12.7 0.3 3.5 0.0 84.8 11.0
Poland 0.3 51.8 46.6 0.1 0.1 6.4 88.9 0.4
Portugal 94.1 0.0 4.8 1.0 29.1 0.0 64.8 4.8
Romania 26.2 15.8 57.4 0.1 3.5 0.7 93.4 0.5
Sweden 4.5 0.0 76.5 18.8 39.8 12.5 44.8 2.8
Slovenia 11.1 9.3 77.3 0.4 0.1 0.0 96.1 2.5
Slovakia 0.2 60.6 32.0 0.1 1.0 10.4 68.4 0.7

Table 3

Means of transportation for goods traded between Ukraine and the EU countries
in the base year (2023), % of exports or imports value

EU country ExpW | ExpRa | ExpRo | ExpA | ImpW | ImpRa | ImpRo | ImpA | ExpL | ImpL
Austria 209 | 283 50.5 0.1 0.6 4.1 92.9 2.0 34.5 53
Belgium 77.7 0.9 21.2 0.2 7.2 0.6 89.1 3.1 6.2 18.4
Bulgaria 63.9 4.2 31.8 0.1 11.4 3.8 84.5 0.2 41.1 94.8
Cyprus 99.3 0.0 0.0 0.6 90.6 0.0 0.0 9.4 4.1 16.4
Czechia 0.0 545 | 453 0.1 0.2 6.7 89.6 3.2 24.4 7.0
Germany 3.7 194 | 759 0.9 1.2 9.5 84.3 33 35.8 20.1
Denmark 5.2 0.0 83.0 0.2 1.3 0.0 96.5 1.2 23.1 19.7
Estonia 0.0 4.3 95.2 0.2 0.5 0.0 99.1 0.3 48.4 18.7
Spain 94.2 0.0 4.3 0.1 11.3 0.0 79.8 8.8 5.7 52.5
Finland 209 | 27.6 | 49.2 0.7 2.3 0.0 96.7 0.9 23.9 10.0
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End of the table 3
EU country ExpW | ExpRa | ExpRo | ExpA | ImpW | ImpRa | ImpRo | ImpA | ExpL | ImpL
France 45.4 0.0 53.1 0.4 2.2 2.0 87.9 3.9 65.1 3.9
Greece 74.9 0.0 24.9 0.3 84.9 0.0 14.3 0.1 45.1 7.6
Croatia 0.7 259 | 72.6 0.2 0.8 12.6 81.7 0.7 3.2 23.8
Hungary 0.6 36.2 60.4 0.2 0.1 0.3 51.1 0.1 544 | 342
Ireland 62.4 0.0 29.5 5.9 42.8 0.0 45.0 12.1 65.0 | 355
Italy 72.7 1.6 25.6 0.1 3.0 0.7 91.3 5.0 58.3 22.2
Lithuania 0.0 2.4 96.0 1.5 0.0 13.0 84.1 0.1 28.7 14.7
Luxembourg 0.1 0.0 99.0 0.7 1.4 0.0 90.5 8.1 56.3 | 107.8
Latvia 0.0 0.0 99.6 0.0 0.0 0.3 92.9 0.0 4.5 17.2
Malta 95.7 0.0 0.0 2.9 27.1 0.0 0.0 729 | 743 33.0
The Netherlands | 495 5.2 329 0.2 1.1 0.5 92.7 43 203 | 41.5
Poland 2.5 48.0 | 48.5 0.0 0.1 15.5 80.7 0.1 71.8 18.0
Portugal 90.4 33 6.0 0.1 2.5 0.0 97.2 0.3 8.3 19.2
Romania 8.3 23.1 68.5 0.1 3.5 16.8 69.7 0.2 9.2 64.7
Sweden 4.1 0.0 81.5 14.1 21.0 | 335 | 434 1.4 454 | 57.0
Slovenia 0.1 | 629 | 369 | 0.1 0.1 3.7 [ 961 | 0.1 103 | 434
Slovakia 0.3 64.5 35.2 0.0 0.8 104 | 70.0 0.2 107.1 7.5

road transport was for exports to Croatia,
Luxembourg, Denmark, and imports from
Croatia, Slovenia, Finland, Romania, and
Austria. The highest share of sea transport
was for exports to Cyprus, Portugal, Spain,
and Ireland (island or remote economies), and
imports from Cyprus, Greece, Ireland, and
Bulgaria. The highest share of rail transport
was for exports to Czechia, Slovakia, Poland,
and imports from Lithuania, as well as Latvia
and Sweden. The highest share of fixed
mechanisms was for exports and imports
with Hungary and Slovakia. The highest
share of inland water transport was for
exports to Austria and Bulgaria (countries
along the Danube River), with no significant
use of this mode for imports from the EU.
The highest share of air transport was for
exports to Sweden and Malta, and imports
from Malta, as well as Cyprus, Ireland, and
the Benelux countries. The highest share of
unknown transport was for exports to France
and Estonia. The highest share of postal
transport was for exports and imports with
Latvia. The highest share of self-propulsion

was for imports from Poland, Lithuania, and
Germany.

In 2023, fewer goods were exported
from Ukraine to the EU via sea transport (-8.6
pp) and fixed mechanisms (-3 pp) compared
to 2021, while more goods were exported via
road (+6.5 pp) and rail transport (+4.6 pp).
Specifically, Ukraine increased exports of
oil to the EU via fixed mechanisms from 0
to 74 million euros, but decreased exports of
natural gas from 645 to 35 million euros, and
electricity from 158 to 42 million euros. The
main reorientations occurred in exports to
Slovenia (from road and sea to rail), Latvia
(from rail and post to road), the Netherlands
(from sea to road and unknown), Finland
(from road to rail), Hungary (from fixed
mechanisms to rail), Lithuania (from rail
to road), and Ireland (from sea to road). In
2023, fewer goods were imported to Ukraine
from the EU via sea and air transport (-1.9
and -1.9 pp, respectively), while more goods
were imported via rail transport (+3.6 pp) and
fixed mechanisms (+0.5 pp). Specifically,
Ukraine increased imports of oil from the

309



ISSN 3041-2137 (print), ISSN 3041-2145 (online). ACADEMY REVIEW. 2025. Ne 2 (63)

EU through fixed mechanisms from 0 to 359
million euros, natural gas from 906 to 1,064
million euros, and electricity from 163 to
260 million euros. The main reorientations
occurred in imports from Lithuania (from
rail to road), Bulgaria (from sea to road),
Portugal (from sea to road), and Spain (from
sea to road).

Since the majority of the indicators
are not normally distributed, Spearman
correlations are more informative (see
Table 4). The EU-Ukraine trade growth
does not significantly correlate with the size
of pre-war bilateral trade during the war.
Ukrainian exports grew more to countries
with increasing overall export capacities
(participation in value chains effect) and lower
GDP per capita (overlapping demand effect).
Ukrainian imports grew from countries with
lower GDP per capita (overlapping demand
effect), geographical proximity, a low initial
share of imports by air (logistical ease effect),
and higher logistical reorientation of imports
(logistical flexibility effect). Surprisingly,

logistical performance in trade partners was
negatively associated with their bilateral
trade growth with Ukraine. Nevertheless,
logistical improvements (mainly before the
war) were slightly positively associated with
faster growth of such trade, although the
effect was insignificant.

Higher logistical reorientation of
Ukraine’s exports occurred in countries
where road transport originally dominated
compared to water transport. Higher
logistical reorientation of Ukraine’s imports
was observed in countries with faster-
growing imports (demand effect), a greater
reliance on rail transport, a lower reliance on
road transport, poorer logistics performance,
and lower income per capita.

Table 5 contains the results of
regression analysis on trade factors. Models
1-2 demonstrate the value chain effect, where
an additional 1% increase in a member
state’s extra-EU exports stimulated a 3%
increase in Ukrainian exports to that country.
However, the overlapping demand effect was

Table 4
Correlation between dependent variables and potential factors
Pearson r Spearman r
ExpU ImpU ExpL ImpL ExpU ImpU ExpL ImpL
ExpU 1.00 -0.04 -0.01 -0.03 1.00 0.38* -0.26 0.35*
ImpU -0.04 1.00 -0.05 0.30 0.38* 1.00 -0.00 0.40**
Trade -0.26 0.10 -0.07 -0.10 -0.31 0.30 0.06 -0.01
ExpE 0.66%* 0.15 0.18 -0.05 0.37* 0.33* -0.03 -0.01
ImpE 0.63** -0.15 -0.00 -0.03 0.16 -0.09 0.01 -0.02
Dist -0.08 -0.45%* -0.27 -0.08 -0.21 -0.54%* -0.28 -0.16
GDPpc -0.25 -0.55%* -0.10 -0.33* -0.41%* | -0.71** -0.07 -0.47%*
LPI -0.38* -0.41%* -0.12 -0.38* -0.39%* -0.33 -0.08 -0.34*
LPIch 0.06 0.29 0.21 0.19 0.21 0.23 0.27 0.22
ExpW 0.08 -0.19 -0.27 0.09 -0.07 -0.33* -0.34* -0.00
ExpRa -0.13 0.33* -0.05 -0.08 -0.14 0.35* 0.29 -0.14
ExpRo 0.01 0.06 0.32 -0.06 0.16 0.15 0.32* -0.11
ExpA -0.02 -0.24 -0.21 0.10 0.06 -0.51%* -0.08 0.06
ImpW 0.42%* 0.00 -0.39%* 0.20 0.06 -0.15 -0.54%* 0.20
ImpRa -0.07 -0.02 0.13 0.55%* -0.19 0.23 0.25 -0.08
ImpRo -0.27 0.18 0.35* -0.41%* -0.14 0.18 0.44%* | -0.48%*
ImpA -0.03 -0.33* -0.17 -0.01 -0.31 -0.62%* -0.30 -0.35*
ExpL -0.01 -0.05 1.00 -0.03 -0.26 -0.00 1.00 -0.06
ImpL -0.03 0.30 -0.03 1.00 0.35* 0.40** -0.06 1.00
Note: ** significant at p<0.05, * at p<0.1.
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not supported due to the insignificance of the
regression coefficient for GDP per capita.
Nevertheless, the overlapping demand effect
is present in Ukraine’s imports. These grew
faster from EU member states with relatively
low income per capita, while there was no
substantial change, or even a decrease, in
imports from relatively medium- and high-
income EU member states. In other words,
the relationship was nonlinear (inverse).
Other dynamic effects for imports turned
out to be insignificant. After controlling
for these factors, logistical structure and
performance factors in trade partners had
an insignificant effect on the growth of their

trade with Ukraine. This can be explained by
the moderate correlation between logistics
performance and other factors: distance
(0.40), income per capita (0.45), and export
capacity growth (-0.49) in the EU member
states. Despite low multicollinearity, there
is still a possibility that their effects may
overlap.

Table 6 contains the results of the
regression analysis of logistics reorientation
factors. Logistical reorientation of Ukrainian
exports was higher when water transport
was less important for imports, although
this is difficult to explain. However, when
Cyprus is excluded, the coefficient becomes

Table 5
Regression analysis of trade during the war
ExpU ExpU ImpU ImpU
b -48.4%* -36.1%** -76.0%** -60.1***
0 (21.8) (14.8) (22.1) (18.2)
b 3.51%** 2,42%%*
ExpE (0,80) (0,58)
b 6orpe 3127%%% 2484%%%
(582) (495)
b GDPpc
ExpRo
R’ 0,43%** 0,42 0,54 0,51
seskok sfeskosk sfeskosk
N 27 26, Cyprus 27 26, Romania

Note for tables 5 and 6: *** significant at p<0.01, ** at p<0.05, * at p<0.1. Standard errors
are in brackets. Bottom row contains countries which are excluded outliers according to standardized
residuals or standardized variable values.

Table 6
Regression analysis of logistical changes during the war
ExpL ExpL ExpL ImpL ImpL ImpL ImpL ImpL
b 42.6%% | 39.0%k* | 4D 4%k | 44 [RER | 36 5%HE | 44 oFxE | 55 4k | 55 FAckex
0 (5.9 (5.2) (6.1) (10.1) (8.5) 9.3) (11.5) (12.1)
b pw -0.44%* -0.37% -0.42
(0,20) (0,18) (0.25)
b U 0.136*%* | 0.096** | 0.166%** 0.126
(0.53) (0.045) | (0.050) (0.081)
b fpka 0.962%** | 1.07*** | -0.958
(0.300) (0.25) (0.890)
b foko -0.326%* | -0.235%* | -0.289%* | -0.424** | -0.361**
(0.133) (0.112) | (0.123) (0.156) | (0.162)
2
R 0,15 0,15 0.11 0,52 0.59 | ga40%rx | 028%* | 0.17%
N 26, 26, 26, 26, 26,
27 Slovenia | Cyprus 27 Bulgaria | Lithuania | Romania 27
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insignificant. Logistical reorientation of
Ukrainian imports was higher when the
importance of road transport for imports was
lower, and the importance of rail transport
and import growth was higher. However, the
coefficients are sensitive to outliers.

Further analysis could focus on the
sectoral aspects of trade, as various modes of
transport may only be partially substitutable
for certain types of products. New data in
subsequent years may also help assess the
robustness of the results.

Conclusion

Two years following the outbreak
of the Russia-Ukraine war, Ukrainian
exports to the EU were slightly below
pre-war levels. However, thanks to
international aid, Ukraine was able to
increase its imports from the EU by
more than one-third. Before the war,
Ukraine primarily used road, sea, and
rail transport for its exports to the EU,
while 80% of EU exports to Ukraine were
carried by road transport. The importance
of transport modes, however, varied
significantly across EU member states.
During the war, the share of sea transport
in Ukrainian exports decreased from 38%
to 29%, which was offset by increasing
shares of road and rail transport. Exports
(mainly of natural gas) from Ukraine
via fixed mechanisms (pipelines) nearly
disappeared and were not compensated by
other modes of transport. There was also
a smaller increase in the importance of
rail transport for Ukrainian imports, from
5.7% to 9.3%, as a compensation for the
decreasing shares of sea and air transport.

Correlation analysis suggested that
several potential logistical factors could

explain the trends in bilateral trade between
the EU and Ukraine. However, the
regression analysis was able to confirm
only the effect of some control variables.
Ukraine increased its exports to EU
countries that were more successful in
boosting their own extra-EU exports
(value chain effect). Ukraine increased
its imports primarily from member states
with relatively low development levels
compared to the EU average and decreased
imports from the wealthiest economies
(dynamic overlapping demand effect).
However, the pre-war dominant modes
of transport, logistics performance of
trade partners, and their changes during
the war did not significantly affect trade
dynamics after controlling for the control
variables. This may be explained by the
relative resilience of westward logistics
(serving trade with the EU) compared to
southward logistical routes (trade with
developing economies), which were more
affected by military actions. Additionally,
the lower contribution of the most affected
air transport to overall trade flows and the
partial restoration of sea routes in 2023
after their initial collapse in 2022 may
have mitigated the impact.

As for the regression analysis of
logistics trends, countries that relied less
on road transport for delivering goods
to Ukraine, under growing demand for
their goods, tended to switch their mode
of transport the most (usually to road or
rail transport), although this conclusion is
sensitive to outliers. No robust factors for the
logistical reorientation of Ukrainian exports
were found within the analyzed two-year
wartime period.
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The work analyzes the transformational processes in Ukraine’s foreign trade with EU countries,
as well as the interaction models between the national logistics infrastructure and international logistics
corridors under the conditions of Russia’s military aggression against Ukraine. The development of a
virtually new logistics structure for the export and import of goods, including those from third countries,
became necessary. Ukraine continued to reform its transport sector during the war in accordance with
its commitments under the Association Agreement with the EU. Further liberalization of trade relations
between the EU and Ukraine amid the aggression contributed to maintaining and increasing exports to
EU member states. Two years into the Russia-Ukraine war, Ukrainian exports to the EU were slightly
below pre-war levels. However, thanks to international aid, Ukraine was able to increase its imports
from the EU by more than one-third. In the pre-war period, Ukraine primarily used road, sea, and rail
transport for its exports to the EU, while EU exports to Ukraine were 80% carried by road transport.
During the war, the share of sea transport in Ukrainian exports decreased from 38% to 29%, which
was offset by increasing shares of road and rail transport. Additionally, there was a smaller increase in
the importance of rail transport for Ukrainian imports, rising from 5.7% to 9.3%, compensating for the
declining shares of sea and air transport. Regression analysis showed that pre-war dominant modes of
transport, logistics performance in trade partners, and their changes during the war did not significantly
affect Ukraine’s trade dynamics with them in 2023 compared to 2021, after controlling for other factors.
Thus, logistics for trade with the EU proved to be relatively resilient, considering the low contribution
of the most affected air transport to overall trade flows, the partial restoration of sea routes after their
initial collapse in 2022, further bilateral trade liberalization, international aid, and sectoral integration
in transport. Rather than logistical factors, the dispersion of trade dynamics with EU member states
can be more effectively explained by factors related to the value chain effect and dynamic overlapping
demand effect. Specifically, Ukraine increased its exports to EU countries that were more successful
in expanding their extra-EU exports. Ukraine also increased its imports primarily from member states
with a relatively low development level compared to the EU average, while decreasing imports from
the richest economies.
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