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Abstract. The article provided a comprehensive analysis of the role of freight forwarding activities in supporting
Ukraine’s economic recovery under the conditions of a full-scale war. The primary objective of the study was to
analyse the dynamics of Ukraine’s trade balance and to develop a forecast for its development in 2025-2026. To
achieve this objective, economic and mathematical modelling methods were applied, in particular various types of
trend approximation, including exponential, linear, logarithmic, polynomial, and power models. This methodological
approach allowed for comparing different functional dependencies and selecting the most suitable models under
conditions of high uncertainty. The findings demonstrated a stable negative trade balance (USD -33,390.9 million in
2025 and USD -37,679.1 million in 2026), characterised by a decline in exports and a simultaneous increase in imports.
This imbalance is largely driven by the growing need for energy resources, machinery, equipment, and other essential
goods required to sustain the economy during wartime and recovery. Given the risks associated with a persistent trade
deficit, the article proposed a set of strategic measures aimed at stabilising the economic situation. These included
the restoration and modernisation of transport infrastructure, diversification of export markets, promotion of high
value-added production, expansion of multimodal transport systems, and the implementation of digital technologies
in logistics. Additionally, the study highlighted the strategic importance of Ukraine’s integration into the Trans-
European Transport Network and the need to attract investment in logistics infrastructure and hubs. Overall, the
research confirmed the crucial role of efficient logistics and transport systems in ensuring economic resilience and
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strengthening Ukraine’s position in international markets. The results of the study can be used in the development of
national logistics strategies, policy-making, and support programmes for exporters
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Introduction
Martial law in Ukraine has created significant challenges
for the functioning of the transport and forwarding in-
dustry, necessitating the intensification of international
cooperation. In wartime conditions, disruptions in logis-
tics chains, port closures, infrastructure destruction, and
increased transportation risks have created a demand for
new solutions at the international level. Cooperation with
European and global partners is crucial for ensuring the
stability and efficiency of freight forwarding. Determining
the role of freight forwarding in the recovery of Ukraine’s
economy and developing recommendations for its optimi-
sation is a topical subject for academic research. Numer-
ous studies have explored the challenges of transport and
forwarding activities (TFA) in crisis conditions. J. Gnap et
al. (2021) and A.I. Kiiko (2024) emphasised the crucial role
of transportinfrastructure for the national economy; stress-
ing the importance of its restoration to facilitate effective
freight forwarding operations. K.M. Razumova et al. (2023)
analysed the impact of globalisation and integration on
the development of transport and forwarding enterprises,
as well as the challenges faced by the industry in the con-
text of contemporary economic realities. V. Prokhorova et
al. (2025) identified the key factors influencing the inten-
sity of economic recovery, as well as the construction and
evaluation of possible development scenarios for Ukraine
after the “hot” phase of the war. For the study of the pe-
culiarities of Ukraine’s economic development, they used
the tools of non-parametric regression spline functions.
The feasibility of using scenario modelling in conditions
of high uncertainty about Ukraine’s future development
was substantiated. R. Subaciené et al. (2023) developed
organisational and methodological issues related to mon-
itoring the contribution of the corporate sector to achiev-
ing sustainable development goals during the post-war
reconstruction phase in Ukraine. The work uses methods
of analysis and synthesis (to study the consequences of
Russia’s military aggression on Ukraine’s economic devel-
opment and the achievement of sustainable development
goals), comparison (in analysing the requirements of inter-
national regulations on the structure, stages of formation,
and set of reporting indicators), and a process approach
(for developing recommendations on the creation of a
repository). Institutional mechanisms to strengthen the
harmonisation and comparability of sustainability report-
ing at the international level in the context of achieving
sustainable development goals were substantiated. V. San-
duhei et al. (2025) and P. Vesco et al. (2025) substantiated
the directions and potential for using human capital as a
driver of forming the country’s competitive advantages
in the post-war period. They determined how the quality
of human capital in Ukraine aligns with the potential for
acquiring competitive advantages, identified factors of
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positive and negative impact of war and crisis on human
capital, and examined trends in changes to the quali-
ty of human capital under the influence of these factors.

Despite the availability of research, insufficient at-
tention has been given to integrating TFA into Ukraine’s
economic recovery process and the impact of this activity
on the sustainable development of the national economy.
The goal of this article was to assess the role of transport
and TFA in Ukraine’s economic recovery, identify the main
challenges faced by the transport sector, and propose
strategies for improving its operational effectiveness. Also,
in this context, it is crucial to underscore the develop-
ment of public-private partnerships in the transport and
logistics sector, which will allow for attracting addition-
al investment into the transport industry, improving the
quality of logistics services, and ensuring the stability of
transport flows in European and global foreign economic
markets. In line with the established objective, the follow-
ing tasks were defined for the research:

« analysis of problems caused by Russia’s aggression
in the field of TFA in the country;

« development of recommendations to overcome the
issues caused by Russia’s aggression in the field of TFA in
Ukraine to restore its economy.

Materials and Methods

The empirical basis of the research consisted of statisti-
cal data on Ukraine’s exports and imports of goods for the
period 2020-2024, obtained from official sources of the
State Statistics Service (n.d.a; n.d.b). The selection of this
period was justified by the need to cover both pre-war and
wartime stages, which allows identifying structural breaks
and transformations in foreign trade dynamics. The object
of the study was Ukraine’s foreign trade under martial law
conditions, while the subject is the dynamics and trends
in export and import volumes, as well as the possibilities
of their forecasting considering the influence of transport
and logistics factors. The least squares method was used
to find an approximate solution to the overdetermined
system and to estimate the parameters of the linear re-
gression. The application of the least squares method is
justified by the following example. Suppose that as a result
of some research, four data points (x, y) were obtained:
(1, 6), (2,5), (3, 7), and (4, 10) (shown as dots in Figure 1).
The task was to find the line that best fits these points (to
determine the values of a and b that approximately solve
the system of linear equations):

Pr+1:p,=6
Pr1+2-B=5
Pr+3:B=7
pr1+4-B, =10, 1

where B, — the intercept; 8, — the slope coefficient.



The least squares approach to solving this problem
was to try to make the sum of the squared errors between
the right and left sides of this system as small as possible,
that s, it is necessary to find the minimum of the function:

S(ﬁl) ﬁz) = [6- (ﬂ1+ 1 'ﬂg)]z"' [5' (ﬂ1+2'ﬁ2)]2+
+[7-(B,+3-B,)12+[10- (B, +4- B> 2)

The minimum was determined by calculating the par-
tial derivative of S(8,, B,) of B,, B, and setting them to zero:
AS = = . . _—
35 =0=8p1+20p,~56

AATS=0=20~[)’1+60~[)’2—154. )

This resulted in a system of two equations with two
unknowns, known as the normal equations. The solution
to the system of linear algebraic equations provides the
equation of the line that best fits the four given points. The
minimum sum of squared errors is:

S(3.5,1.4)=1.12+(-1.3)2-(0.7)2+0.92=4.2.
It should be noted that the form of the linear function

obtained analytically coincides exactly with the equation
of the linear trend (Fig. 1).
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Figure 1. Linear regression example
Source: developed by the authors

Based on Figure 1, it was confirmed that the least
squares regression line captured the overall trend of var-
iation in the data, as the obtained linear trend equation
closely fit the majority of data points while minimising
the deviations from the observed values. This indicated a
good fit of the model and supported the appropriateness
of using a linear specification for data approximation. At
the first stage of the research, general scientific methods
of analysis and synthesis were applied to assess the state
of freight forwarding activities and their impact on the na-
tional economy. At the second stage, economic and math-
ematical modelling methods were used, in particular trend
analysis. Five types of trend models were constructed:
linear, exponential, logarithmic, polynomial, and power.
This approach was chosen to compare different function-
al forms and identify the model that best fits the available
data under conditions of high uncertainty. The selection
of the exponential trend for exports (R2=0.4092) and the
power trend for imports (R2=0.2269) is justified not by the
absolute value of the coefficient of determination, but by
their relative superiority among the tested models. The
relatively low R2 values are explained by the high volatility
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of the data caused by exogenous shocks such as war, port
blockades, and infrastructure destruction, which disrupt
traditional economic patterns. Under such conditions,
trend models serve primarily as indicative rather than
precise forecasting tools. Preliminary data processing in-
cluded aggregation and consistency checks; however, no
additional smoothing techniques (such as moving averag-
es) were applied, which may have affected the accuracy of
approximation. All calculations and model constructions
were performed using Microsoft Excel.

Results and Discussion
Following the outbreak of the full-scale war, Ukraine has
suffered significant losses in the logistics and transpor-
tation sectors. The blockade of seaports, destruction of
transport routes, and shifts in international trade have
profoundly impacted the economic situation. Under
such conditions, TFA are crucial in stabilising economic
processes, particularly during post-crisis recovery. TFA
facilitates the uninterrupted supply of goods, ensures
availability in domestic and international markets, and
stimulates investment in infrastructure modernisation.
Economic recovery largely depends on the efficient oper-
ation of the logistics sector, which supports international
trade and helps adapt the transportation system to new
challenges (Ivanov et al., 2025). However, the war has led
to the destruction of key infrastructure, including bridg-
es, roads, and railway hubs, creating additional obsta-
cles to transporting critically essential goods (Maliuta et
al., 2023). Due to the blockade of seaports, businesses
have been forced to seek alternative routes, leading to the
rapid expansion of railway transportation, the develop-
ment of land corridors through Ukraine’s western borders,
and an increase in cargo flows through Danube ports. At
the same time, these changes require substantial invest-
ments in upgrading the transport network and enhancing
its capacity. A separate challenge remains the rising cost
of logistics. The war has resulted in increased insurance
payments, higher fuel prices, elevated transportation
maintenance costs, and rising wages, all of which com-
plicate business operations. Additionally, the shortage of
skilled personnel, caused by mobilisation and migration,
negatively impacts freight transport efficiency and cargo
handling speed (Myskyv et al., 2025). A serious challenge
for the economy remains the negative balance of foreign
trade, indicating that imports exceed exports, leading to
currency risks, increased debt burden, and the devalua-
tion of the hryvnia, as noted by A. Nepran (2025). The war
has significantly complicated the sale of Ukrainian prod-
ucts in foreign markets due to the destruction of produc-
tion facilities, reduced export capabilities, and logistical
constraints. At the same time, the demand for imports
of energy resources, machinery, and essential goods re-
mains high. Moreover, the significant share of raw materi-
al exports makes the economy vulnerable to fluctuations
in global prices, further exacerbating the financial sys-
tem’s instability. An attempt was made to forecast the vol-
ume of Ukraine’s foreign trade in goods for 2025 and 2026
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using five trend models - exponential, linear, logarith-
mic, polynomial, and power. This was achieved through
the application of mathematical tools and smoothing

functions (Prokudin et al., 2024). The forecast was based
on statistical data for the years 2020, 2021, 2022, 2023, and
2024, as presented in Table 1.

Table 1. Volume of Ukraine’s foreign trade in goods, 2020-2024

Year Exports, million USD Imports, million USD Trade balance, million USD
2020 49,191.8 54,336.1 -51,44.3
2021 68,072.3 72,843.1 -47,70.8
2022 44,135.6 55,295.7 -11,160.1
2023 36,182.9 63,567.0 -27,384.1
2024 41,733.0 70,709.1 -28,976.1

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

The data in Table 1 reveals a consistent negative trade
balance for Ukraine from 2020 to 2024, with imports con-
sistently exceeding exports. The trade deficit widened sig-
nificantly from USD 5.14 billion in 2020 to USD 28.98 bil-
lion in 2024, reflecting a growing imbalance in foreign

trade over the period. Notably, the export value fluctuated,
while imports showed a general upward trend, particular-
ly in 2023 and 2024, contributing to the increasing trade
deficit. The forecast of foreign trade volume, built on an
exponential trend, is presented in Figure 2.

72,843.1

E0000 0091 0756 B

70,000 543361 < 7 ol 552957 ... 63,567.0___pprrrmrmm. cucueueeeces i
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Figure 2. Forecast of foreign trade volume using the exponential trend

Source: developed by the authors

The exponential model indicates a rapid divergence
between imports and exports. By the end of the forecast
period, the gap reaches roughly USD 40-42 billion, re-
flecting the compounding nature of exponential growth.
Imports expand at an increasing rate, while exports de-
cline proportionally, which amplifies the imbalance over
time. From an economic perspective, such dynamics may
reflect asymmetric recovery conditions: strong domestic
demand and import dependence (e.g., energy, machinery,
consumer goods) combined with structural constraints

on exports, such as damaged infrastructure, limited pro-
duction capacity, and restricted access to external mar-
kets. Compared to other models, the exponential trend
produces one of the most aggressive divergence scenarios,
as it assumes constant percentage growth/decline rates.
This makes it less conservative than the linear and pow-
er trends and more extreme than the logarithmic model,
which incorporates deceleration effects. The forecast of
foreign trade volume, built on a linear trend, is presented
in Figure 3.

80,000 72,843.1 =0 70,709.1 OO 72.738.0
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A 30,000 44,135.6 41,733.0
2 20000 36,182.9 33,820.8 1401

10,000 y = -4,680.7x+ 61,905

0 R2 = 0.3663
2020 2021 2022 2023 2024 2025 2026

Figure 3. Forecast of foreign trade volume using the linear trend

Source: developed by the authors

The linear model shows a steady and predicta-

ble widening of the trade gap, reaching approximately
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USD 40-43 billion by the final years. The difference grows
at a nearly constant absolute rate, reflecting stable but



opposing trends in imports and exports. Economical-
ly, this suggests a gradual normalisation of trade flows,
where imports increase due to recovering consumption
and investment, while exports fail to keep pace due to
persistent competitiveness issues. The linear assump-
tion implies no major structural shifts, only continua-
tion of current tendencies. In comparison, this model is

72,843.1
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more conservative than the exponential and polynomial
trends, as it avoids acceleration effects. However, it is less
nuanced than the logarithmic model, which captures
slowing dynamics, and less flexible than the power mod-
el, which reflects nonlinear adjustment. The forecast of
foreign trade volume, built on a logarithmic trend, is pre-
sented in Figure 4.

80,000 70,709.1 68,450
20.000 63,567.0 B 29’392'3
' 54Y336'1 .....................................................................

’c‘é‘ 60,000 @ TG 0703 y=6,113In(x) + 57,497
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‘E 40,000 49,191.8 44,135.6 Export
5 30,000 51620 41,733.0 39,525.2 37.984.6
= 20,000 v =-9,994In(x) + 57,432

10,000 Rz = 0.2698

2020 2021 2022 2023 2024 2025 2026

Figure 4. Forecast of foreign trade volume using the logarithmic trend

Source: developed by the authors

The logarithmic model points to a moderate and sta-
bilising gap, estimated at around USD 30-32 billion toward
the end of the period. The divergence grows initially but
then decelerates, reflecting diminishing marginal chang-
es. This behaviour can be explained by market saturation
and adaptive mechanisms. Imports grow more slowly
as demand stabilises, while exports, despite declining,
begin to adjust to constraints, possibly through market

diversification or partial recovery of production. Com-
pared to other models, the logarithmic trend is the most
optimistic and balanced scenario. Unlike exponential and
polynomial models, it does not imply runaway divergence.
It also improves upon the linear model by incorporating
nonlinear slowing, making it more realistic in conditions
of economic stabilisation. The forecast of foreign trade vol-
ume, built on a polynomial trend, is presented in Figure 5.
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Figure 5. Forecast of foreign trade volume using the polynomial trend

Source: developed by the authors

The polynomial model produces the most pro-
nounced divergence, with the trade gap potentially
exceeding USD 55-57 billion by the end of the forecast
horizon. Imports accelerate significantly, while exports
decline at an increasing rate, creating a sharp imbalance.
Economically, this reflects a high-risk scenario charac-
terised by deepening structural asymmetry: strong re-
liance on imports combined with deteriorating export
capacity. This may be linked to prolonged war impacts,
deindustrialisation, or loss of key export sectors. Com-
pared to all other models, the polynomial trend is the
most pessimistic, as it captures nonlinear acceleration
in opposite directions. Unlike the exponential model,

which assumes proportional change, the polynomial
specification allows for turning points and sharper cur-
vature, leading to more extreme outcomes. The forecast
of foreign trade volume, built on a power trend, is pre-
sented in Figure 6.

The power model suggests a moderate but persistent
gap, reaching approximately USD 30-35 billion. Imports
grow steadily but without sharp acceleration, while ex-
ports decline gradually, resulting in a smoother diver-
gence. This reflects a scenario of controlled imbalance,
where economic agents partially adapt to constraints.
Imports remain necessary for recovery and modernisa-
tion, while exports face structural but not catastrophic
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limitations. In comparison, the power trend occupies a
middle position between models. It is less extreme than
the exponential and polynomial scenarios, but also less
optimistic than the logarithmic one. Relative to the linear

trend, it better captures non-constant growth rates, mak-
ing it more flexible and potentially more realistic in transi-
tional economic conditions. The results of the approxima-
tion for all five trends are summarised in Table 2.

70,709.1

70,000 55,205.7 T e >
2 60,000 54,3361 B
S 50,000 =0.2051
= = Import
E 40,000 49,1918 R Export

135. 41,733.0

% 30,000 36,182.9 39,181.1 37,927.2

20,000 =57 Laacoa

10,000 R2 = 0.2427

2020 2021 2022 2023 2024 2025 2026

Figure 6. Forecast of foreign trade volume using the power trend

Source: developed by the authors

Table 2. Results of approximation of the volumes of foreign trade in goods of Ukraine for 2020-2024

Type of trend ke
Export Import
Exponential 0.4092 0.2079
Linear 0.3663 0.1897
Logarithmic 0.2698 0.2078
Polynomial 0.3799 0.192
Power 0.3173 0.2269

Source: developed by the authors

For the forecast for 2025-2026, the trends with the
highest R2 values closest to 1 are selected. The exponential
trend (R2=0.4092) is used for exports, while the power trend
(R2=0.2269) is applied for imports. The obtained results
are presented in Table 3. According to Table 3, the fore-
cast for Ukraine’s foreign trade in goods for 2025 and 2026

indicates a further decline in exports and a steady increase
in imports. The trade deficit is projected to rise signifi-
cantly, from USD 28.98 billion in 2024 to USD 33.39 billion
in 2025 and USD 37.68 billion in 2026, showing a grow-
ing imbalance in foreign trade. The obtained forecasting
results are presented in the resulting graph in Figure 7.

Table 3. Forecast of Ukraine’s foreign trade volume in goods for 2025-2026

Year Exports, million USD Imports, million USD Trade balance, million USD
2020 49,191.8 54,336.1 -51,44.3
2021 68,072.3 72,843.1 -47,70.8
2022 44,135.6 55,295.7 -11,160.1
2023 36,182.9 63,567.0 -27,384.1
2024 41,733.0 70,709.1 -28,976.1
2025 35,055.8 68,446.6 -33,390.9
2026 31,846.9 69,526.0 -37,679.1
Source: developed by the authors
gg,ggg 54,336.1 283 63,5670 o] 68,4466 89,5260
_ 60'000 N 55,295.7 e
w
=) ! 68,072.3
£ 50,000 41,733.0 — Import
E 40,000 49,1918 44,135.6 35,0558 31,846.9 Export
A 30,000 36,182.9
520,000
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Figure 7. Forecast of Ukraine’s trade turnover for 2025-2026

Source: developed by the authors
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The results indicate significant fluctuations in export
and import volumes and a persistently negative trade bal-
ance, which significantly deteriorated between 2022 and
2024. While in 2020-2021, the trade balance remained rel-
atively stable, 2022 witnessed a sharp decline in exports
(by 35.2% compared to 2021), leading to an increased
deficit of USD -11.16 billion. The situation worsened fur-
ther in 2023, as exports declined, and the negative balance
reached USD -27.38 billion. In 2024, exports partially re-
covered; imports also increased, further expanding the
trade deficit to USD -29.13 billion. The contraction of
exports in 2022-2023 was primarily driven by military ac-
tions, disruptions in logistics routes, and loss of access to
key markets. The slight recovery in 2024 indicates business
adaptation and the gradual restoration of economic activ-
ity. Despite financial difficulties, the rise in imports during
2023-2024 may be attributed to the necessity of importing
critically essential goods, such as energy resources, equip-
ment for production recovery, and military-related sup-
plies. According to the results of the trend analysis, exports
are expected to show a declining tendency in 2025-2026,
potentially reaching around USD 35.1 billion. Meanwhile,
imports are projected to rise, reaching USD 68.4 billion in
2025 and USD 69.5 billion in 2026. This will further exacer-
bate the trade balance deficit, which is expected to reach
USD -33.4 billion in 2025 and USD -37.7 billion in 2026.
Despite these challenges, TFA play a key role in economic
recovery. Their efficient functioning contributes to main-
taining and expanding Ukraine’s trade relations with ex-
ternal partners, ensuring the timely delivery of goods and
creating new jobs. Given this, it is necessary to implement
a series of measures to improve the sector’s efficiency.
Firstly, priority should be given to restoring transport in-
frastructure, including reconstructing destroyed facilities
and constructing new logistics hubs and freight termi-
nals. Secondly, support for exporters should be provided
through state financing programmes for enterprises. Of-
fering long-term preferential loans will enable businesses
to invest in expanding production, purchasing equipment,
and improving product quality. Thirdly, export diversifica-
tion is essential through market expansion and enhanced
cooperation. Beyond Europe, strengthening trade rela-
tions with Asian and Middle Eastern countries is crucial.
These regions demonstrate high demand for agricultural
products, metallurgy, and engineering goods. Strength-
ening cooperation with China, India, Saudi Arabia, and
Turkey opens up new opportunities for export growth and
reduces dependency on European markets. Additionally,
the digitalisation of transport and logistics processes is a
crucial development direction. This transformation will
reduce the time required for processing transport docu-
mentation, enhance cargo tracking, and improve overall
efficiency in managing material flows. Another key task is
the training and retraining of logistics professionals, as a
shortage of qualified personnel may hinder the transport
sector’s growth. Expanding public-private partnerships in
transport and logistics is also essential. Cooperation be-
tween the state and businesses will help attract additional

Prokudin etal. 115

investments into the transport industry, improve the qual-
ity of logistics services, and ensure transport flow stability.

The European Union is developing the Trans-Euro-
pean Transport Network (TEN-T) to connect Europe from
west to east and north to south through a network of high-
ways, railways, airports, and waterways. The development
of the transport system is planned in two stages: the “core”
network is expected to be completed by 2030, while the
“comprehensive” network is scheduled for completion by
2050. Ukraine joined TEN-T in 2017. According to Strat-
egy for the EU integration... (2023), projects worth EUR
4.45 billion are planned for implementation in Ukraine
by 2030. This represents the most significant investment
allocation among all Eastern Partnership countries of the
EU. The European Commission for Transport has intro-
duced modifications to the indicative maps of the TEN-T
network, incorporating Ukrainian logistics routes. This
decision represents a strategic step toward Ukraine’s inte-
gration into the EU. It will facilitate the implementation
of the “Solidarity Lanes” initiative, which aims to support
the export of Ukrainian agricultural products and the de-
livery of humanitarian aid to Ukraine (Hoi et al., 2025).
The following changes have been introduced to enhance
Ukraine’s transportation network: the North-Baltic Corri-
dor has been extended through Lviv and Kyiv to Mariupol,
while the Baltic-Black-Aegean Corridor has been expand-
ed through Lviv and Chernivtsi (Romania and Moldova)
to Odesa. Furthermore, the Baltic-Adriatic Sea Corridor
and the Rhine-Danube Corridor will now pass through
Lviv. Additionally, new routes have been designated,
including Odesa — Berezyne - Basarabeasca (towards
Chisinau and Reni, Republic of Moldova), Zhytomyr —Vin-
nytsia — Yampil (towards Riscani, Republic of Moldova),
Chop - Uzhhorod — Sambir — Lviv, and Krasnohrad — Pol-
tava, Krasnohrad - Kharkiv, Krasnohrad - Dnipro. The
inclusion of these logistics routes in the TEN-T network
brings several significant benefits (Strategy for the EU in-
tegration..., 2023). It eliminates existing barriers in logis-
tics operations, improving transportation efficiency and
streamlining processes. Additionally, it opens the door
for attracting European investments focused on mod-
ernising the country’s transport infrastructure. Moreo-
ver, integration into the TEN-T network grants access to
European Union assistance instruments that support the
development of Ukraine’s segment of the network. It also
contributes to the expansion of multimodal transporta-
tion capabilities, allowing for more flexible and diversified
logistics solutions. Furthermore, this inclusion can lead to
a reduction in overall logistics costs while simultaneously
improving the quality and reliability of freight transporta-
tion services. Additionally, the European Commission has
excluded Russian and Belarusian routes from the TEN-T
network and downgraded the status of routes within the
EU that intersect with these aggressor countries.

The comparison with other publications confirms
that the reconstruction of Ukraine’s transport infrastruc-
ture and the adaptation of logistics systems, including
the implementation of European norms, digitalisation,
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and international partnerships, are crucial for overcom-
ing wartime challenges and ensuring economic recovery
(Kiiko, 2024). As emphasised by Y. Korniiko er al. (2024),
the problems of the transport sector of Ukraine have be-
come more acute as a result of the armed aggression of
the Russian Federation. A general assessment of the dam-
age caused to the infrastructure of Ukraine during the war
is presented, where the second largest category of dam-
aged assets is precisely the transport infrastructure. It is
revealed that despite the existing challenges, there is a
positive trend in the restoration of freight traffic volumes
and the reconstruction of infrastructure facilities, name-
ly: transshipment complexes, warehouse hubs, car parks,
port terminals and private fleets. In the article S. Tkachen-
ko (2024) the role of logistics in the process of post-war
economicrecovery of Ukraine was investigated, taking into
account international experience and the involvement of
foreign partners. Strategic directions for the development
of logistics infrastructure were identified, which ensure
the accelerated recovery of production and trade chains.
Modern obstacles and limitations that affect the efficien-
cy of logistics systems in the conditions of reformatting
the economic system were considered. Attention was fo-
cused on the need to coordinate the actions of state bod-
ies, business and international donors to form an effective
supply mechanism, resource allocation and support for
the critical infrastructure of the state. The possibilities of
implementing foreign logistics approaches and tools in
the domestic economy were analysed, taking into account
institutional specifics. The conceptual principles of strate-
gic partnership with international structures in the field of
logistics were identified in order to strengthen economic
stability and ensure the regenerative growth of the nation-
al economy of Ukraine. V. Kuranovi¢ et al. (2025) stated
that the growth of the global freight forwarding market is
rapid due to the rapid development of international trade,
the expansion of the e-commerce industry worldwide,
and the increase in the number of free trade agreements
between countries. Enterprises that engage forwarders
to organise foreign trade operations in the international
trade market can receive a number of advantages in or-
ganising cargo delivery and minimising transportation
costs. The introduction of information technologies al-
lows forwarders to be prepared for large-scale disrup-
tions and unforeseen risks when organising internation-
al freight transportation (Abideen, et al., 2023; Cariou et
al., 2025). Even in times of uncertainty, data analytics
and automation are becoming the main way to improve
the activities of leading freight forwarding companies.

R. Kersys & PG. Pererva (2025) noted that logistics be-
gan to play one of the decisive roles in restoring the econo-
my of Ukraine under martial law. Despite significant loss-
es since the beginning of the war due to such problems
as the closure of Ukrainian ports, air traffic, instability of
railway transportation, lack of infrastructure and exter-
nal factors, the Ukrainian transport and logistics system
gradually coped with the challenges and began to increase
the volume of export-import and domestic supplies.
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However, a significant part of the logistics infrastructure
still needs to be restored and there is a need to accelerate
the movement of goods. Therefore, to solve the outlined
problems, the spread of digitalisation, which will improve
the movement of information and financial flows through
the use of reliable technologies and information systems,
the restoration of the transport and logistics infrastructure
by searching for companies and investors capable of do-
ing this in the shortest possible time, including through
privatisation processes, which is no less relevant today
than before. Taken together, this will determine the devel-
opment of logistics in Ukraine in the near future. V. Yano-
vska et al. (2025) and K.M. Prytula et al. (2025) examined
the transformation of Ukraine’s export cargo flows in
2022-2026 amid wartime shocks and structural changes
in the transport and logistics system. Authors synthesised
theoretical and practical aspects of three key logistics sub-
systems: the seaports of the Odesa region, the Danube
cluster, and land border crossings. The study highlights
patterns of flow reorientation during shock periods, insti-
tutional turbulence, and the emergence of a new multi-
modal balance. The trends in sea, rail and road transport
rates have been analysed, and their impact on the struc-
ture of transport and logistics costs has been assessed. The
article further elaborates the mechanism through which
changes in logistics costs are transmitted into export price
formation under Incoterms (Delivered at Place; Carriage
Paid to; Free on Board; Cost, Insurance, and Freight).
V. Yanovska et al. (2025) also examined how institution-
al decisions, inspection restrictions, infrastructure con-
gestion, and security risks reshape route configurations.
Competitive advantages of alternative export channels
are evaluated under capacity constraints and heightened
uncertainty. A multicriteria route assessment framework
is proposed, incorporating cost, logistics cycle time, relia-
bility, security, and environmental parameters. Finally, key
directions for strengthening export logistics resilience are
identified based on a multimodal export logistics archi-
tecture, and recommendations are offered for transport
and technological solutions and infrastructure develop-
ment under prolonged instability.

Conclusions
The study confirmed that, despite the challenging envi-
ronment, TFA play a decisive role in sustaining and restor-
ing Ukraine’s economy. They help stabilise trade flows,
support market diversification, and create conditions
for attracting investment into transport and logistics in-
frastructure. The resilience of foreign trade increasingly
depends on the efficiency and adaptability of logistics
systems under external shocks. The results indicated a
persistent trade deficit (USD 33,390.9 million in 2025 and
USD 37,679.1 million in 2026), driven by declining exports
and rising imports, largely due to increased demand for
energy, machinery, and other essential goods during war-
time and recovery. Priority directions for further develop-
ment should include the modernisation of logistics hubs,
deeper integration into the European TEN-T, expansion



of multimodal transportation, and comprehensive dig-
italisation of logistics processes. At the same time, state
support for exporters remains essential and should focus
on improving access to preferential financing, simplifying
customs procedures, and stimulating the development of
high-value-added production. Particular attention should
also be given to import optimisation through the gradual
reduction of dependence on critical goods by strength-
ening domestic production capacities. In this context,
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adaptation of logistics routes to current challenges. The
consistent implementation of these priorities will contrib-
ute to economic stabilisation, improved competitiveness,
and the sustainable long-term development of Ukraine.
The econometric modelling of the relationship between
logistics costs, supply conditions, and export competitive-
ness is promising.
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AHoTauif. ¥V craTrTi IpoBefeHO BceOGIUHME aHaIi3 PoJIi AiAIBHOCTI eKCIIeJUTOPCHKUX KOMIAHIN y mimxTpumii
€KOHOMIYHOTO BiTHOBJIEHHsI YKpAiHM B yMOBax MOBHOMAcIITa0HOI BiliHU. OCHOBHOIO METOI0 JOCHTiIKeHHsT 6YJI0
NpoaHaJi3yBaTH JUHAMIiKY TOProBoro 6ajaHCcy YKpaiHu Ta po3poOUTH IPOTHO3 HOro po3BUTKY Ha 2025-2026 poKH.
s nocArHeHHsA 1ii€el MeTH 3aCTOCOBAHO METOAM €KOHOMiKO-MareMaTUYHOrO MOE/II0BaHHs, 30KpeMa pisHi Tunmu
anmpokcuMariii TpeH B, BKJIIOYA0UH eKCIIOHeHITia/IbHY, JiHiHHY, JIorapu(MidHy, TOJTiHOMiaIbHY Ta CTENIEHEBY MOAEJTI.
Ileft MeTOOJIOTTYHIH MiIXiK O3BOMMB TOPIBHATH pi3Hi DyHKIIOHAJIBHI 3a/1€;KHOCTI Ta BUOMpaTh HalO1/Ib I ITi X0 g AT
MOJeJIi B yMOBax BUCOKOI HEBU3HAYEHOCTI. Pe3yJIBTaT! JOCTiIPKEHHS MOKa3aau CTablIbHUI HEraTUBHUN TOPTOBUM
6asanac (-33 390,9 mutH 1oJ1. y 2025 pomi Ta -37 679,1 MuIH foJ1. Y 2026 poili), AKUN XapaKTepU3YEThCs 3HUKEHHAM
eKCIIOPTY Ta OMHOYACHUM 30inbimieHHsAM iMmopty. Takuil aucb6aaHCc 3HAYHOIO MipOI0 0OYMOBJIEHUI 3POCTAI0Y0I0
noTpeb0I0 B eHepropecypcax, TexHirni, o6J/agHaHHi Ta iHIIX HeOOXiTHUX TOBapax AJIA MATPUMKN €KOHOMIKY il 9ac
BiliHM Ta BiTHOBJIeHH:. BpaxoBy0ur pU3UKH, IOB’sI3aHi 3 TOCTIHHUM TOPTOBUM JedillUTOM, Y CTATTi 3alIPOIIOHOBAHO
KOMILIEKC CTpaTeTivHUX 3aXOfiB, COPSIMOBAHUX Ha cTabisnisamio ekoHOMiuHOI cutyaril. Cepes HUX BiTHOBJIEHHS Ta
MOJIEpHi3allisi TPaHCHOPTHOI iIHPPaCTPYKTYpH, TUBEPCU(IKALIiSA eKCIIOPTHUX PUHKIB, CTUMY/IIOBAHHSI BUPOOHHUIITBA
3 BICOKOIO JIOJJaHOIO BAPTICTIO, PO3MINPEHHSA MyJIBTUMO/IA/IbHIX TPAHCIIOPTHUX CUCTEM Ta BIPOBAIKEHH U poBUX
TexHOJIOTiH y joricTuni. KpiM Toro, moCifsKeHHA MigKpecansIo cTparerivuie 3HaYeHHs iHTerpanii Ykpaiau B Trans-
European Transport Network Ta HeoOXiTHICTE 3a/Ty4eHHs iHBeCTULIiN y JIOTiCTHYHY iHGPACTPYKTYpy Ta Xxabu. 3arajgom
JOCTiIKEeHHST MiATBEPINIO BAKJIUBY POJb €(EKTUBHUX JIOTICTUYHUX i TPAHCIOPTHUX CHUCTEM Yy 3abe3redeHHi
eKOHOMIYHOI CTiMKOCTi Ta 3MiI[HEeHHi MO3UIilf YKpaiHM Ha MDKHApOTHUX PUHKAX. Pe3yJbTaTd MOXKYTh OyTH
BUKOPHUCTAHI IpU po3po0O1li HallioHATBLHUX JIOTICTUYHUX CTpaTeril, MOJITUKY Ta IporpaM MiATPUMKU eKCIIOpTepiB

KnioyoBi cnoBa: 30BHIITHA TOPTiBJIA; JIOTICTHKA; TpaHCIOpTHa iHgpacTpykTypa; TEN-T, ekcnoprt; iMIopT;
TOProBUii 6aJAHC; MPOTHO3YBAHHS
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