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The practical value of this research lies in
highlighting trends in trade relations between
Ukraine and the European Union, particularly in the
context of geopolitical conflicts and the implemen-
tation of European integration principles in the
Ukrainian economy. The dynamism of changes in
the economy and politics has led to the emergence of
new challenges facing Ukraine’s international
trade, necessitating further research. The research
is based on the hypothesis that, in the context of
geopolitical changes and globalization, Ukraine’s
trade in goods with EU countries is undergoing
structural changes, which, in turn, affects the state of
the country’s economic stability and international
partnerships. It is necessary to develop an econo-
metric model that reflects the impact of logistics
efficiency and the regulatory environment on the
state of international trade. To achieve this goal,
the methods of theoretical generalization, analysis,
and synthesis were used. The results of research by
leading scholars are considered to identify the main
challenges that accompany the process of EU-
Ukraine integration in the field of trade and the
complicated, unstable conditions of international
cooperation. The research applies statistical
analysis of trade flows, structural diagnostics of
export and import composition, and a multifactor
econometric model incorporating GDP, logistics
performance, and economic freedom indices. The
model’s adequacy is confirmed through regression
diagnostics and statistical tests. The analysis reveals
a reorientation of Ukrainian exports toward
agricultural and food products, a decline in
metallurgical exports, and growing technological
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TOPTIBJ1A MIX YKPAIHOIO
TA €ECB YMOBAX
MOBAJIbHUX KOJIMNBAHb

Ipakmuune 3HaueHHA Yb020 OOCTIONCEHHS
nosAeae y BUCBINMIEHH] MeHOeHYIl MOP20BETbHUX
6iOHocun Mmidxc Ykpainoo ma €sponelicbkum
Corozom 6 KOHmeKcmi 2eonoNimuyHUX KOHIK-
mie ma npoyecy 6npOBAOHCeHH NPUHYUNIE
€8PONENCLKOI IHmegpayii 6 YKpaiHCbKy eKOHOMIKY.
Hunamiunicmos 3MiH 8 eKOHOMIYi ma noaimuyi
3VMOBNIOE NOAGY HOBUX GUKIUKIE ONS1 MIdCHA-
PpooHoi mopeieni Yipainu ma nompebye nooav-
wux 00CnioHceHb. JJoCiONCeH S TPYHMYEMbCSL HA
2inomesi, Wo 6 YyMoBax 2eoNOIMUYHUX 3MIH Ma
enobanizayii mopeiens Yipainu mosapamu 3
Kpainamu €C 3a3Hae cmpyKmypHUx mpancgop-
Mayit, wo, y C0l uepey, 6NIUBAE HA CMAH
EKOHOMIYHOI cmabitbHOCMI Kpainu ma MIidiCHa-
Ppoonozo napmuepcmea. Heobxiono pospobumu
eKOHOMempuuHy MoOeib, KA eidobpasicamume
6NIUE  epheKMmUBHOCMI NIOICIMUKU ma pecyns-
MOPHO20 cepedosua Ha CMAaH MIHCHAPOOHOI
mopeigni. /g 0ocaenenHs yici memu SuKopuc-
MAanHo Memoou MeopemudHo20 y3a2aibHeHHs,
auanizy ma cuumesy. Bpaxoeano pesynomamu
docniicelb NPOGIOHUX HAYKOBYIE Ol BUSHAUEHHS
OCHOBHUX BUKTIUKIB, WO CYNPOBOOXHCYIOMb Npoyec
inmezpayii’ Yxpainu 0o €C 'y cpepi mopeieni ma
CKNIAOHI, HecmAaObIIbHI  YMOBU  MIHCHAPOOHO2O
cnigpodimuuymea. Y 0ocniodcenHi 3acmoco8ano
CMamuCmuyHUll aHAi3 Mopeo6ebHUX NOMOKIE,
CMPYKmMypHy OIla2HOCMUKY CKIAdy eKCHopmy mda
iMnopmy, a makodc 6azamoghakmopHy eKOHo-
Mempuuny mooensb, wo exmoyac BBII, indexc
ehexmusHoCmi 102icmuKu ma iHOeKc eKOHOMIYHOL
c80000u. Adexsamuicmv MoOei niomeepoI’ceHo
3@ 00NOMO2010 pecpecilinoi  diacHoCmuKu  ma
cmamucmuyHux mecmis. Auaniz euseus nepe-
OpIEHMAYito YKPAiHCbKO20 eKCNOpmy HA aAzpapHy
ma Xapuosy npoOyYKYilo, 3HUIICEHHS eKCNopmy
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and energy dependence in imports. The econometric
model demonstrates high explanatory power
(R° = 0.979), confirming the significance of
institutional and logistical factors. Comparative
advantage calculations identify priority export
sectors and underrepresented product groups with
development potential. Ukraine ’s trade with the EU
is undergoing structural diversification, driven by
geopolitical shocks and regulatory shifts. To
strengthen resilience and deepen integration,
Ukraine must enhance logistics, support priority
sectors, and adapt trade policy to reflect national
interests within the framework of the Association
Agreement.

MemanypeitiHoi npooyKyii ma 3p0cmarnHs mexto-
JI02TUHOT Ul eHepeemu4HOl 3a1edCHOCI IMROpMY.
Exonomempuuna mooenv demoncmpye 8ucoxy
nosichioganvry 30amuicmo (R? = 0,979), wo
niomeepodCcye 3HAUYWicmos  THCIMUMYYIHUX ma
JIO2ICIMUYHUX YUHHUKIG. Po3paxynKku nopisHaibHux
nepeeaz 6U3HAYAIOMb NPIOPUMEMHI eKCHOPMHI
Ccexmopu ma He0OnpeoCmasieti epynu moaapis iz
nomenyianom posgumky. Topeieis Ykpainu 3 €C
3a3HAE CIMPYKMYPHOT dusepcugpikayii, 3yMoeieHoi
2eONONMMUYHUMY  WOKAMU ™A  Pe2yIATMOPHUMU
aminamu. J{is smiynents cmiikocmi ma noaauo-
JenHs inmezpayii YKpaina mae 800CKOHAIUMU
JI02ICIUKY, niompumamu npiopumemHi cexmopu
ma adanmyeamu Mopeo6elbHy HNOMMUKY 00

HAYIOHAILHUX THmMepecie y pamkax Yeoou npo
acoyiayiro.

Kniouoei cnoea: TOpriBOs TOBapaMH,
€BPOIICHCHKA THTErPallis, CTAOUILHICTh CKOHOMIKH,
SKCIIOPT, IMIIOPT, NEPEBAry Ta BUKITUKHU, PO3BUTOK,
r7100aTbHI KOJMBAHHS, JIOTICTHKA, TCOMOJIITHKA.

Keywords: trade in goods, European integra-
tion, stability of the economy, export, import,
benefits, and challenges, development, global
fluctuations, logistics, geopolitics.

JEL Classification: F17, F20, E69.

Introduction

Global fluctuations in the world economy caused by the COVID-19
pandemic, the energy crisis, russia’s full-scale aggression against Ukraine,
and structural changes in global supply chains have significantly affected the
dynamics of foreign trade. For Ukraine, which is integrating into the
European economic space, trade with the European Union (EU) has become
a determining factor in economic stability. Assessments by leading
international organisations show that the trajectory of global trade remains
unstable, and risks are increasing due to tariff conflicts and regulatory
changes that directly affect trade flows, prices, and logistics. In particular, in
2025, the WTO recorded a sharp deterioration in forecasts for trade dynamics
amid escalating trade barriers, while the IMF emphasizes ’fragile stability’
with significant risks from politics and geopolitics (World Trade Organi-
zation, 2025, April; Poidevin & Blenkinsop, 2025, April 16; International
Monetary Fund, 2025).

Cooperation with the European Union, which has been Ukraine’s
main trading partner since 2014, is of particular importance for Ukraine. The
Deep and Comprehensive Free Trade Area (DCFTA) has provided the legal
and institutional framework for the growth of bilateral trade flows, but global
crises have posed new challenges:

« disruptions in logistics and transport, due to the blocking of traditional
routes and the need to develop alternative routes (Solidarity Routes through
the EV);

« growing trade policy uncertainty (TPU), which reduces investment
activity and makes it difficult for Ukrainian companies to enter new markets;

o increased regulatory pressure due to global and regional changes,
including new requirements for product quality and environmental standards;
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« structural changes in supply and demand, which have resulted in a
reorientation of Ukrainian exports from the CIS and Asian markets to the EU.
Thus, the problem lies in the need for a scientifically sound assessment
of how global fluctuations transform the intensity and structure of Ukraine’s
trade with the EU, which sectors are most vulnerable, and which ones are
gaining new opportunities. Solving this problem is critical for shaping
Ukraine’s economic integration strategy into the European market and
adapting national trade policy to new realities.

Both foreign and domestic scholars have paid attention to the study of
the transformation of international trade and its sensitivity to global
fluctuations. At the same time, the growing turbulence of the global socio-
economic environment is creating new challenges that require in-depth study
(Poidevin & Blenkinsop, 2025).

Thus, Prokop (2024) emphasizes that the war started by russia has
become a key factor in the destruction of established logistical links between
Ukraine and the EU. The author analyses changes in the product mix of
Ukrainian exports and outlines the main trends in trade between Ukraine and
the EU during the war.

An article by a group of authors (Lyzun et al., 2024) highlights the
uneven concentration of Ukrainian exports to EU countries and describes
the main barriers hindering the development of trade relations in the context
of growing security risks.

Polish researchers Darvas and Martins (2022) emphasize that the war
against Ukraine has overlapped with the post-pandemic recovery of the
global economy, exacerbating inflationary pressures. They conclude that
although Ukraine’s share in world trade remains relatively small, the sanc-
tions pressure on russia weakens its production potential and thus changes
Ukraine’s foreign trade position.

A group of Asian authors (Cui et al., 2022) considers war as a factor
that increases the risk of disruption to global supply chains. The researchers
emphasize the vulnerability of international energy flows, although their
findings have broader implications for understanding the relationship
between geopolitical conflicts and the global economy. A similar line of
research is being pursued by a group of researchers (Zhang et al., 2024) who
analyze the impact of war on international energy trade, emphasizing the
need for diversification of export strategies and flexible mechanisms for
adapting to geopolitical shocks.

The work of Galetska et al. (2022), which traces the evolution and
variations of the gravity model of international trade, deserves special
attention in the domestic scientific tradition. The authors conclude that it
needs to be further adapted to consider new global factors, which is consistent
with the need to develop improved econometric approaches to analysing
foreign trade relations between Ukraine and the EU.

Hanna Duginets interprets crises in international trade as systemic and
cyclical phenomena triggered by global shocks — financial, energy-related,
pandemic, or military. They destabilize production and trade chains, intensify
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protectionist tendencies, and expose the vulnerability of economies. At the
same time, crises act as catalysts for structural change, stimulating adaptation
and the search for new formats of integration and cooperation (Duginets, 2022).

The study by Zhabynets, "Factors of Global Changes in International
Trade and the Military Aggression of russia: Impact on the Development of
Export Activities of Ukraine’s Regions" (2022) analyzes how global
economic transformations and russian aggression affect the exports of
Ukrainian regions. The research reveals that these factors generate significant
challenges requiring adaptation of regional export activities, particularly
through market reorientation, product diversification, and the search for new
logistical routes.

Thus, existing studies form a broad scientific base, but there is a
shortage of works that combine the analysis of global shocks and the specifics
of Ukrainian-European trade through an improved econometric model. This
determines the niche for the novelty of this article.

The research hypothesis is that Ukraine’s trade with the EU in
20142024, under the influence of global fluctuations (COVID-19, war,
sanctions, and logistical shocks), underwent structural changes and asymmetry,
and the use of an improved econometric model allows for a quantitative
assessment of the impact of these factors on export and import volumes.

The aim of the research is to comprehensively analyze the dynamics
and structure of Ukraine’s trade with the European Union in 2014-2024 in
the context of global economic fluctuations, as well as to identify key
challenges and opportunities for Ukraine’s further integration into the EU
internal market.

The research methodology includes analysis of export, import,
balance, and trade turnover dynamics, econometric modelling using an
improved econometric model, and justification of Ukraine-EU trade flows
through the identification of comparative advantages.

The following tasks are aimed at achieving the aim of the article,
sequentially implemented in four sections of the main part of the article: the
first is to investigate the dynamics of exports, imports and trade balance
between Ukraine and the EU in 2014—-2024; the second is to identify the main
structural shifts in bilateral trade and identify the most sensitive sectors; the
third is to develop and build an improved econometric model (a new part
of the study) that integrates classical trade determinants with indicators of
uncertainty and logistical shocks, and apply it to quantify the consequences
for 2014-2024; the fourth is to identify a list of key challenges between
Ukraine and the EU, taking into account the current state of world trade.

1. Analysis of trade trends between Ukraine and the EU

Trade relations with European Union member states play a prominent
role in international cooperation. Relations with the EU are of particular
importance for Ukraine in determining its prospects and reserves for
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increasing the level of international trade contacts and the competitiveness of
the domestic economy in the global market. Research into the problems
of integration, the structure of integration processes, and the prospects for the
development of the domestic economy in the context of strengthening foreign
economic ties is the subject of study by domestic and foreign experts.

Data for 2014-2024 (Table 1) show significant dynamics in bilateral
trade between Ukraine and the European Union.

Table 1
Data on Ukraine’s foreign trade in goods and services with the European Union
in 2014-2024, USD billion

Exports from | Imports from Foreign trade
Ukraine to the the EU to Balance T
EU Ukraine

2014 20 24 — 44
2015 15 18 -3 33
2016 16 19 -3 35
2017 20 23 -3 43
2018 23 27 — S0
2019 24 29 - 53
2020 22 27 — 49
2021 30 32 —2 62
2022 29 31 =2 60
2023 26 34 -8 00
2024 26 45 —l £

Source: State Statistics Service of Ukraine (n. d.).

In 2014-2015, Ukraine’s exports to the EU amounted to appro-
ximately USD 15-20 billion, while imports exceeded USD 18-24 billion,
resulting in a negative balance for Ukraine. The period 2016-2018 was
characterized by a gradual increase in exports to USD 23 billion in 2018, with
imports growing in parallel (USD 27 billion in 2018).

The years 2019-2020 were marked by a decline in exports to
USD 22 billion in 2020, which can be explained by the consequences of the
COVID-19 pandemic and disruptions in global supply chains.

2021 saw a recovery, with exports reaching USD 30 billion and trade
turnover growing to USD 62 billion, demonstrating the economy’s rapid
response to post-pandemic recovery.

In 2022, despite the outbreak of full-scale war, exports to the EU grew
to USD 29 billion, reflecting a reorientation of trade flows towards EU
markets and the use of alternative logistics routes.

2023-2024 are characterised by stabilization of exports (USD 25-28
billion) and a sharp increase in imports to USD 45 billion in 2024, resulting
in a record negative balance (USD 19 billion).

Throughout the period, the balance remained negative for Ukraine, but
there were periods of deficit reduction, particularly in 2022 (USD -5 billion),
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thanks to the reorientation of exports and temporary EU trade liberalisation.
The deepest deficit was recorded in 2024, indicating increased import
dependence and the intensification of programmes to restore and purchase
critically important products.

Tables 2 and 3 show the commodity structure of foreign trade with

EU countries for goods with a share of more than 5%.
Table 2

Commodity structure of Ukraine’s exports to the EU with a share
of more than 5% in 20142024, %

Title by Ukrainian

Classification of Commodities
in Foreign Trade

Plant products 22.5 24.8 26.3 28.1 29.5 27.3
cereals 10.2 115 134 14.1 16.7 15.8
oil seeds and fruits 7.3 8.1 8.7 9.2 10.1 9.7
Animal or plant fats and oils 9.5 104 11.8 12.7 14.2 13.6
Finished food industry products 6.8 7.2 7.6 7.9 8.4 8
Mineral products 6.2 5.9 6.3 7.1 7.8 8.2
Base metals and preparations 15.1 14.6 13.9 129 113 116
thereof

Machines, equipment, and

mechanisms, electric and 8.0 8.4 9.1 9.6 10.0 10.2

technical equipment

Source: State Statistics Service of Ukraine (n. d.).

Table 2 shows that plant products consistently maintain their leading
position in the export structure. Its share peaked in 2022 (29.5%), which is
associated with a sharp increase in exports of grains and oilseeds after the
blockade of Black Sea ports and the active use of alternative logistics routes
(rail corridors, Danube ports). From 2014 to 2022, grain crops almost
doubled their share (from 10.2% to 16.7%), but in 2024, the figure declined
slightly (15.8%) due to export difficulties and competition from other
suppliers. Fats and oils (mainly sunflower oil) showed growth throughout the
period and peaked in 2022 (14.2%). This indicates Ukraine’s transformation
into a key exporter of edible oils in the world. Metallurgy (base metals) had
a significant share in 2014 (15.1%) but gradually declined due to the
destruction of industrial capacity in the combat zone, logistical difficulties,
and a structural shift towards agricultural products.

Machinery, equipment, and electrical engineering grew from 8%
in 2014 to 10.2% in 2024. This is due to the integration of Ukrainian
enterprises into EU production chains (in particular, the automotive industry,
cable harnesses, and electrical components). Mineral products and prepared
food products maintain a secondary but stable share in exports (6-8%),
reflecting the gradual diversification of exports.
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Table 3
Commodity structure of imports from the EU to Ukraine with goods
whose share is more than 5% in the period 2014-2024, %

Title by Ukrainian Classification of

Commodities in Foreign Trade

Finished food industry products 6.2 6.5 6.9 7.2 7.5 7.0

Mineral products 155 14.8 16.2 17.0 18.1 174
mineral fuel, petroleum, and petroleum
distillation products

Products of chemical and allied
industries

Polymeric materials, plastics, and
articles made from them

14.9 14.2 15.8 16.4 176 17.1
11.8 12.3 12.9 131 135 13.7

5.3 5.4 5.7 5.8 6.0 5.6

Machines, equipment, and mechanisms,

. . - 14.2 14.6 15.1 154 15.6 15.2
electric and technical equipment

Ground, air, and water transport facilities | 10.5 10.7 110 114 116 111

Source: State Statistics Service of Ukraine (n. d.).

An analysis of Table 3 clearly shows the following:

« Machinery and equipment continue to play a leading role in the import
structure (=15%). This indicates Ukraine’s active integration into EU
production chains and its dependence on technological imports (equipment
for industry, energy, and IT).

« Mineral products remain consistently high (15-18%), mainly due to
imports of petroleum products and gas. The peak was in 2022 (18.1%) due
to the reorientation of supplies from russia and Belarus to EU markets.

« Chemical products (12—-14%) include pharmaceuticals, fertilisers, and
organic chemicals. The growth reflects increased demand for medical
supplies (COVID-19 pandemic) and fertilisers during the war.

« Polymers and plastics consistently account for 5-6% of imports. They
are critical for packaging, the light industry, and construction.

o Transport vehicles (=11%) are showing growth, which is explained by
an increase in imports of passenger cars (in particular, used cars from the EU
after the liberalisation of customs rules in 2022), as well as equipment for
infrastructure restoration.

« Ready-made food products have a moderate but stable share (6—7%),
reflecting the high demand for ready-made European food products in
Ukraine.

Thus, Ukraine’s imports from the EU are characterised by techno-
logical and energy dependence: the key items are machinery, petroleum
products, and chemical products. This creates risks during periods of global
price fluctuations and at the same time stimulates the development of import
substitution programmes.
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2. Econometric factor model of international trade

A study of the works of foreign and domestic scientists on the
gravitational model of international trade has revealed their great diversity.
Over time and with changing economic conditions, the forms of this model
have also changed. Galetska et al. (2022) provide a detailed review of the
development of scientific thought on econometric modeling of the depen-
dence of international trade volume on various factors. Thus, in the work of
Tinbergen (1962), the model included only three factor variables. His
follower, Linneman (1966), expanded the list of factors to seven. In recent
studies, Ukrainian scientists (Sholom & Kazakova, 2019) proposed using
logarithmic dependencies of exports, considering institutional changes.

Having examined several studies (Linneman, 1966; Nasodyuk, 2012;
Handley & Nuno, 2015; Galetska et al., 2022) and rating systems for
assessing the position of countries in the world, we will analyze the
relationship between the volume of international trade and key indicators by
constructing an econometric model.

As of 2025, Ukraine’s main trading partners remain China, Poland,
Germany, Turkey, and the United States. Among them, Germany demonstrates
logistics performance indicators that are closest to the average European level,
according to the Logistics Performance Index (LPI). Therefore, the parameters
characteristic of Germany — as a representative model of the European logistics
system — were used for constructing the econometric function.

Let us examine trade activity (Y —the volume of foreign trade turnover
between the EU and Ukraine) to formalize the factors influencing it. The
influencing factors include (Table 4):

Table 4

Input data for the multivariate model

= (%) [%2)
2.2 | .5 |8 co 8 % 83 g€ | £E
585 | 885 | 8223 ZE Z2 s8 | 28
come| 552 ECS¢ g * S S x 8 x
SELE| on2= | 80CZ = 26 g = o S 9 o @
2528|288 | oB&g » S 25 o o 2
eEr=2< c o 35 0.9 D S > &= 5=
S85S5| 823 | 2825 cE8 §E = e
=25 o SE2n S O+ o e £ =
O g O SES P 2 ¢c ) ==} = O )
=g D E < w3 = 3 o o x 8 & &
= Il S = o ([O=} - N = o =
(o C= =
2014 44 131.8 15800 2.98 4.12 49.3 73.4
2015 33 90.6 13700 2.82 4.18 46.9 73.8
2016 35 93.3 14000 2.74 4.23 46.8 74.4
2017 43 112.2 14900 2.81 4.2 48.1 73.8
2018 50 130.8 16100 2.83 4.2 51.9 74.2
2019 53 153.8 15800 2.82 421 52.3 735
2020 49 155.6 15500 2.81 4.2 54.9 73.5
2021 62 199.8 17500 2.8 4.18 56.2 72.5
2022 60 162.0 17000 2.8 4.14 54.1 76.1
2023 60 181.2 18600 2.7 4.1 49 73.7
2024 71 190.7 19400 2.7 4.1 49 72.1

*Data not available in reports was calculated based on trend forecasts
Source: The Heritage Foundation (2025, February); World Trade Organization (2025, April).
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X1 — Ukraine’s gross domestic product, USD billion;

X2 — the gross domestic product of the European Union
countries, USD billion;

X3 — Ukraine’s logistics performance index points;

X4 — Germany’s logistics performance index points

X5 — Ukraine’s economic freedom index points

Xs — Germany’s economic freedom index points.

Let’s use the extended power function of the form:
V=ao- XXX XEXES-XE (1)

Let us bring the function to a linear form using logarithms and obtain
a function of the form:

mY=lnA+a-nX;+ -InX, +y-InXs+6-InX, +
8'lnX5 +19 'lnX6 . (2)

Let’s build a multifactorial exponential model using Excel functions
(Figure 1):

fr | =LINEST(K4:X14;14:Q14;1;1)

K L M M ] p Q

3,78419 4,881286 9,667765 1,091923 1,415853 3,897924 4,295924
3,496508 4,506454 9,525151 1,036737 1430311 3,848018 4,301359
3,555348 4,53582 9,546813 1,007958 1,442202 3,845883 4,309456

3,7612 4,720283 9,609116 1,033184 1,435085 3,873282 4,301359
3,912023 4,873669 9,686575 1,040277 1,435085 3,949319 4,306764
3,970292 5,035653 9,667765 1,036737 1437463 3,956996 4,297285

3,89182 5,047289 9,648595 1,033184 1,435085 4,005513 4,297285
4,127134 5,297317 9,769956 1,029619 1,430311 4,028917 4,283587
4,094345 5,087596 9,740969 1,029619 1,420696 3,990834 4,332048
4,094345 5,199601 9,830917 0,993252 1410987 3,89182 4,300003

4,26268 5,250702 9,873028 0,993252 1,410987 3,89182 4,278054

1,521441] 0,035091 4,922213 0,380507 1,889625 0,296274 -29,9674
1,835393 0,992797 3,94491 1,023814 0,802317 0,429921 12,95438
0,9792312 0,054667" #H/n " #n/n " #n/n T osn/n T oswin
31,55997 a” wnn T ownsn T ownin T osnin 7 osnin
0,565907 0,011954" #n/n " #n/n " #n/n T own/n T osw/n

Figure 1. Calculation of the parameters of the functional dependence of the
volume of foreign trade turnover using the power model

Source: calculated by the author.

The result of the calculation is:

A’'=-29.968, 0=0.296; B=1.889; y=0.381, 6=4.922, 6=0.035, v=1.521.
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The logarithmic model looks like this:

InY = 0.296InX, + 1.889InX, + 0.381inX; + 4.992InX, +
+0.035InXs + 1.521InX, — 29.967 + ¢ NE)

where: ¢ is the random error.

r model has the form:
Ycalc — (eXp(—29967)) . X{)'296 . X%'889 . Xé).381 . X44'992 . X50.035 . X%'SZl +¢
Ycalc — 0,0000001 . X:{)'296 . X21.889 . Xs(‘).381 . Xi—.992 . Xé).035 . Xé.521 ] (4)

The coefficient of determination is 0.979, which confirms the
relationship between the variables. There is little dispersion of residuals in
the statistical information in the power model, so we conclude that the power
form of dependence better describes the relationship between the variables.

Verification of the model for reliability using the F-criterion showed
that the model is reliable (Fcalc = 31.56 > Ftab = 4.76 at a significance level
of a =0.05).

Analysis of the parameters of the regression dependence shows that
all factors influence the volume of foreign trade turnover between Ukraine
and EU countries.

To test the significance of the correlation coefficient R, we calculate
the Student’s t-test:

b RJ(n-m) _ ,/0,979%2(10-6)
@ Vi-rRZ  [J(1-0979%)
Using statistical tables with a significance level of 0=0.05 and 6 degrees
of freedom, we select ttab = 1.895. Since t > twp, We can conclude that the
correlation coefficient is significant and the constructed model is adequate.
Let us check the model for adequacy by analyzing the direction and
magnitude of deviations of the resulting feature according to actual and
calculated values (Table 5).

9.652. (5)

Table 5
Determining the accuracy of the constructed model by calculating the sign
and magnitude of deviations between the dependent variable calculated using
the model and the actual values

Y Y e=Y-Y
44 46.47 2.47
33 33.61 0.61
35 37.50 2.50
43 42.94 -0.06
50 52.73 2.73
53 53.19 0.19
49 50.89 1.89
62 65.91 3.91
60 60.13 0.13
60 65.74 5.74

Source: calculated by the author.
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The model is constructed correctly. The model can be used both for
researching partial factors of influence and for forecasting.

The model is adequate, as confirmed by calculations. In addition to
traditional gross domestic product (GDP) indicators, this model integrates
additional variables that reflect the impact of contemporary economic and
institutional factors. In particular, the following were used:

Logistics Performance Index (LPI): This indicator helped to assess the
quality and reliability of transport infrastructure and services. Its analysis
confirmed that improving logistics links is critical to reducing trade costs and
accelerating export flows.

Economic Freedom Index: the use of this index made it possible to
quantitatively assess the impact of the regulatory environment, property
rights protection, and market openness on trade volumes. The study showed
that economic liberalization is a significant stimulus for trade growth.

In the future, by studying the factors that influence the formation of
the factor characteristics of this model, it will be possible to develop action
programs that will contribute to the "improvement™ of individual
components, resulting in a multiplier effect of increased international trade.

3. Ukraine — EU trade trends

To determine priority commodity groups for trade with the EU, relative
comparative advantages in the structure of exports and imports by commaodity
groups were calculated using the formula

Exl-j
KPLJ =In I;:lciij ’ (6)

Im;

where KPj is the indicator of comparative advantage of the i-th country for the j-th
product;
Exi, Im;are exports and imports of the i-th country;
Ex;j and Im;j are exports and imports of the j-th product of the i-th country.
If KP1ij>0, then for the jth product, this means that the ith country has a comparative
advantage in exports to other countries. If KPij<0, then this means that it is not
advisable to export this product to Ukraine.

Calculations of the comparative advantages of product groups of Ukraine in
2019-2024 showed that in Ukraine, among the 96 product groups listed in the
nomenclature, only 28 have comparative advantages and only they are advisable to
sell on the world market. As of 2024, this is only 15 positions. The results are
summarized in Table 6.
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Table 6
Priority commodity groups of Ukrainian exports for sale
on the EU market 2021-2025

Code and name Code and name

of the commaodity item of the commodity item

Currently sold on the EU market and has high advantages

10 cereals 4.28 12 seeds and fruits of oil plants 1.66

26 ores, slag, and ash 293 _23 residues and waste from the food 158
industry

15 Fats and oils of animal or 573

vegetable origin ' 44 wood and wood products 1.51

72 ferrous metals 2.17

Currently, they are poorly represented on the EU market but have significant advantages and
development prospects.
14 plant materials for making

i 2.45 86 railway locomotives 0.81
wickerwork
43 natural and artificial fur 2.04 28 inorganic chemistry products 0.81
89 vessels 1.79 25 salt; sulfur; earth and stones 0.61
78 lead and articles thereof 1.47 94 furniture 0.56
02 meat and edible offal 1.35 49 printed products 0.49
XV. Base metals and articles thereof | 1.27 17 sugar and sugar confectionery 0.33
.11 products of the flour and cereal 0.89 19 prepared grain products 0.33
industry

Currently sold on the EU market, but has no advantages
73 ferrous metal products 0.11 74 copper and articles thereof 0.09

04 milk and dairy products, _0.04

46 straw products 0.09 )
poultry eggs; natural honey

Note: Italic highlights what was traded in 2021 but not in 2024.

Source: calculated by the author.

The calculations in the table show that the highest comparative
advantage ratio in 2025 will be observed in the following commaodity groups:
cereals (4.38), ore, slag and ash (3.03), animal or vegetable fats and oils
(2.83), plant materials for making wickerwork (2.55), natural and artificial
fur (2.14), products of vegetable origin (2.05), wood and wood products, etc.

Ukrainian exports to the EU are concentrated in the agro-industrial
sector, food products, metallurgy, and wood. Imports are mainly represented
by machinery, equipment, transport vehicles, pharmaceuticals, and chemical
products. This confirms the asymmetry of trade: Ukraine exports raw
materials and semi-finished products, while importing high-tech products.

The 2020 pandemic led to a drop in exports and a temporary decline
in trade turnover.

The start of full-scale war in 2022 caused a rapid reorientation of
exports to the EU and a partial reduction in the balance deficit. The period
2023-2024 is characterised by an increase in imports due to purchases of
critically important goods, the restoration of logistics, and aid programmes.
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The analysis shows that Ukraine’s trade with the EU remains stable
but asymmetrical. Global shocks (COVID-19, war, and sanctions) have
radically affected the structure and volume of trade, highlighting the need to
adapt the Ukrainian economy and strengthen integration into the European
market.

4. Key challenges in trade between Ukraine and the EU

In June 2022, the EU took an unprecedented step, completely lifting
restrictions on Ukrainian goods to support the Ukrainian economy during a
large-scale war. At the same time, Ukraine stopped importing goods
produced in aggressor countries and increased imports from the EU. Of all
Ukrainian industries, agriculture benefited the most. Already in June 2022,
exports in the ’Food and live animals’ category were 14.7% higher than in
June 2021; subsequently, the growth rate of exports in this category
continued to increase. This confirms the general understanding that Ukraine
has a comparative advantage in the agricultural and food sectors in terms of
European markets. At the same time, it is impossible to clearly identify the
reason for the decline in industrial goods exports. Most industrial enterprises
are located in eastern and south-eastern Ukraine, territories that are under
occupation or have been most affected by the russian invasion. Azovstal
alone produced about 4.3 million tonnes of steel in 2021, which is more than
10% of Germany’s total steel production for the same period. Therefore, the
Ukrainian industry has suffered from the war, not from competition with
European producers.

Until 2022, significant restrictions on imports of Ukrainian
agricultural products protected EU farmers from competition. The removal
of administrative barriers clearly demonstrated the competitiveness of the
Ukrainian agricultural sector. The European Union remains Ukraine’s main
trading partner, as evidenced by official data from the State Statistics Service:
in 2024, 59% of all Ukrainian exports went to the EU market. However, the
growth rate of exports to the EU slowed down somewhat compared to 2022,
when the war and logistical restrictions made the EU virtually the only option
for Ukrainian exporters. The slowdown in export growth is linked to the
restoration of maritime logistics, which has allowed some businesses to
return to alternative supply routes.

In April 2023, Poland and Hungary announced a ban on imports of
Ukrainian grain and several other agricultural products. In May, the
European Commission agreed to this ban until 5June as an exception.
However, on 6 June, an EU decree came into force allowing restrictions on
imports of four Ukrainian goods (wheat, corn, rapeseed, and sunflower seeds)
if imports of these goods destabilise domestic markets (no restrictions were
imposed on transit shipments). Accordingly, the embargo was imposed
in five countries (including Bulgaria, Romania, and Slovakia) until
15 September 2023. The main reason for trade protectionism was protests by
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farmers (particularly in Poland). It is believed that the increase in imports of
Ukrainian grain crops undermines market stability and lowers prices. In total,
Poland imported 2.5 million tonnes of Ukrainian grain in 2022 (while,
according to preliminary estimates, the Polish grain harvest amounted to
26.6 million tonnes), meaning that supply increased by less than 10%.

Given russia’s blockade of Black Sea ports, restrictions on land
exports could prove costly for the Ukrainian economy in a state of war. On
the other hand, the position of Ukraine’s neighbours that have imposed an
embargo is not unanimous.

For the import of certain agricultural products from Ukraine under the
agreement with the EU, which will be in force from 6 June 2025 until the end
of the year, temporary tariff quotas have been established, in particular for
wheat, corn, poultry meat, and other goods. There is also a temporary
suspension of import prices for fruit and vegetables.

During the war, the EU extended the trade liberalisation regime three
times. Initially, it removed all duties and fees on Ukrainian products.
Subsequently, the situation changed, and from 2024, tariff quotas were
applied, which were corrective measures that directly affected Ukrainian-
produced oats, eggs, sugar, and honey.

It is most likely that the EU’s liberalisation measures for our food
products will continue. At the same time, certain restrictions can be expected
to be introduced.

The following main challenges in trade between Ukraine and the EU
are highlighted:

War and high security measures. According to the World Bank, in
20222023, the damage to Ukraine’s logistics infrastructure exceeded
USD 40 billion, and the cost of cargo insurance increased 3-5 times. This
significantly increases the cost of exports.

The problem of selective protectionism. In 2023, some EU countries
(Poland, Hungary, Slovakia) imposed restrictions on imports of Ukrainian
grain, affecting up to 20% of Ukrainian agricultural exports to the EU. This
creates precedents for selective’ protectionism.

Tariff and non-tariff restrictions. Despite the autonomous trade
preferences, in 2023, more than 14% of Ukrainian exports faced technical
barriers (certification, sanitary requirements).

Uncertainty about the future of autonomous trade preferences. EU
preferences are valid until June 2025, but there are no guarantees that they
will be automatically extended. This creates risks for exporters in the grain
and metallurgy sectors, which account for over 40% of exports to the EU.

Logistical and administrative constraints. Due to the blockade of ports
in 2022-2023, up to 65% of exports were redirected to land routes through
Poland, Romania, and Slovakia. This led to infrastructure overload and a 30—
50% increase in logistics costs.

Energy supply issues. In 20222023, attacks on energy infrastructure
resulted in the loss of over 50% of generating capacity, limiting the operation
of industrial enterprises and reducing export potential.
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Labour shortage. According to IOM estimates, more than 5 million
Ukrainians are abroad as refugees or temporarily displaced persons, creating
a shortage of skilled labour in export-oriented sectors.

Structural constraints on the economy. Agricultural exports account
for over 40% of trade with the EU, while high-value-added products account
for less than 15%. This creates a risk of ’raw material dependency’.

Need for harmonisation of standards. According to the European
Commission, about 25% of Ukrainian producers have not yet adapted their
products to EU technical and sanitary requirements. This limits their access
to the market even under the preferential regime.

Summarizing the challenges outlined above, it can be argued that trade
between Ukraine and the EU is under significant pressure from both external
factors (war, energy crisis, logistical barriers) and internal ones (structural
imbalances, labor shortages). Taken together, these factors generate multi-
dimensional risks that undermine the stability of export flows and complicate
Ukraine’s trajectory of institutional convergence with the European market.

The long-term sustainability of the EU’s autonomous trade prefe-
rences remains uncertain, reflecting broader issues of institutional
uncertainty and the political economy of integration. At the same time,
Ukraine’s persistent commodity dependence raises concerns regarding its
ability to leverage comparative advantage beyond primary goods, thereby
limiting prospects for deeper economic integration. Equally salient is the
need to reconcile the trade-offs between EU member states’ domestic market
protection and the strategic imperative of supporting Ukrainian producers.
Addressing these tensions requires innovative formats of dialogue, regulatory
harmonization, and a rethinking of integration strategies within the
framework of global trade governance.

Conclusions

The results of the modeling confirm the proposed hypothesis:
in 2014-2024, Ukraine’s trade with the EU underwent significant structural
changes under the influence of global fluctuations. In particular, the
COVID-19 pandemic led to a contraction of exports, the war and sanction
regimes resulted in an asymmetric redistribution of trade flows, and logistical
shocks caused a substantial increase in transportation costs. The application of
the econometric model made it possible to quantitatively assess these factors,
confirming their significant impact on the volumes of exports and imports.

An analysis of the dynamics of Ukraine’s international trade with the
European Union amid global fluctuations has revealed the multifaceted
nature of its development. The research confirms that, despite numerous
external challenges — from the COVID-19 pandemic to geopolitical shifts and
full-scale invasion — there is a steady trend towards deeper integration of the
Ukrainian economy into the EU market.

The main findings of the research indicate that the Association Agree-
ment and DCFTA+ have been key instruments in stimulating export growth.
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Ukrainian exports to the EU are concentrated in the agro-industrial
sector, food products, and timber. Imports are mainly represented by
machinery, equipment, transport vehicles, pharmaceuticals, and chemical
products. This confirms the asymmetry of trade: Ukraine exports raw
materials and semi-finished products while importing high-tech products.

The 2020 pandemic led to a drop in exports and a temporary decline
in trade turnover. The start of full-scale war in 2022 prompted a rapid
reorientation of exports towards the EU and a partial reduction in the balance
of trade deficit. The period 2023-2024 is characterized by an increase in
imports due to purchases of critically important goods, the restoration of
logistics, and aid programs.

The analysis shows that Ukraine’s trade with the EU remains stable but
asymmetrical. Global shocks (COVID-19, war, restrictions) have radically
affected the structure and volume of trade, highlighting the need to adapt the
Ukrainian economy and strengthen integration into the European market.
However, in the context of global turmoil, trade faces new challenges, including
logistical obstacles, supply chain disruptions, and the need to reorient export
flows. These factors require Ukraine to pursue further structural reforms,
strengthening institutional capacity, developing transport infrastructure, and
introducing innovative technologies. Future cooperation will require not only
the removal of existing barriers, but also the formation of new partnership
models that consider constantly changing global conditions.

A modified model has been developed and tested to assess and
forecast trade flows. The relevance and convenience of this model lie in its
ability to provide more accurate forecasts in conditions of high uncertainty.
It allows for the rapid adaptation of parameters to analyze the impact of
unpredictable events, such as pandemics or armed conflicts.

Currently, trade between the EU and Ukraine faces several challenges
and threats:

« war and high security measures;

« the problem of separate protectionism;

« tariff and non-tariff restrictions on exports of Ukrainian goods;
« uncertainty about the future of autonomous trade preferences;
« logistical and administrative restrictions;

« energy supply problems;

« labour shortages;

« structural constraints on the economy;

« the need to harmonize standards.

Ukraine has chosen the path of European integration, which requires
substantial work, changes, and transformations in many aspects of public life.
The main challenges today are inadequate efficiency of the management
system in Ukraine, certain complications directly in the EU, russia’s war
against our country, and the ongoing COVID-19 pandemic. At the same time,
the EU’s support is felt during this difficult time for Ukrainians, as confirmed
by the start of the procedure for obtaining EU candidate status.
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For successful cooperation with the EU, Ukraine’s priority areas for
change should be:
« updating the Agreement with a view to liberalizing mutual trade;
« changes in product certification in accordance with EU legislation;
« Creation of a common aviation area;
« deepening cooperation in science and technology;
« cooperation in the field of health and pharmacy;
« increasing business collaboration and ensuring employment.

A promising direction for further research within this topic is the in-
depth substantiation of mechanisms for developing international trade
between Ukraine and the European Union. Particular attention should be paid
to addressing the structural asymmetry in trade and logistics relations, which
has been exacerbated by the full-scale war. An important task also lies in
shaping the institutional and infrastructural foundations that will facilitate
Ukraine’s integration into the European economic area and contribute to the
mutual prosperity of both parties.
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