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Abstract

The aim of the research was to assess the impact of the Covid-19 pandemic on changes in freight transport
at the Vy$né Nemecké — Uzhhorod road customs border crossing between Slovakia and Ukraine. The
Slovakia-Ukraine border must be viewed in a broader context, as Slovakia serves as a crucial hub for the
transit of goods between EU member states and third countries. Freight transport was analysed based on
trends in the number of empty and loaded vehicles entering Slovakia and vice versa, covering the period
from 2017 to 2022. The interpretation of disruption and recovery phases was guided by the RISE model.
The results show that the Covid-19 pandemic substantially changed freight intensity, especially in 2020,
when empty inbound traffic increased while loaded flows declined, with a sharper contraction observed in
outbound freight. In 2021, partial recovery and stabilisation were observed; however, 2022 remained highly
volatile as the post-pandemic recovery coincided with war-related disruptions. Forecasting its future trend
remains challenging due to the ongoing conflict in Ukraine and the potential responses in the form of
measures by the European Union and neighbouring governments.
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1. Introduction

Monitoring the development of foreign trade is continuous due to the need to examine
the causes of changes and understand the implications for all areas of economic practice,
particularly for policymakers striving to adopt effective measures to improve the business
environment and support the development of foreign trade, which fosters the economic
growth of the country. Slovakia, considering its geographical location, plays a pivotal role
as a transit hub for goods between EU member states and third countries. Recent changes
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in the external environment, initially caused by the coronavirus pandemic and later by the
outbreak of the war in Ukraine, have also led to shifts in foreign trade and, consequently,
in customs procedures for both imports and exports at the border crossings between
Slovakia and Ukraine (an evaluation of the war's impact was undertaken by Astrov et al.
2022). A notable influence was also observed during the period of temporary exemption
from import duties on privately purchased passenger vehicles brought into Ukraine from
the EU. The increased pressure on border crossings required a response from the Financial
Administration of the Slovak Republic (hereinafter FA SR), including measures to
address the situation and an expansion of personnel capacities.

This article addresses the described developments and aims to assess the impacts of
destabilising factors such as the Covid-19 pandemic, as well as the war conflict in
Ukraine, on the intensity of freight transport at one of the road border crossings between
Slovakia and Ukraine, Vy$né Nemecké — Uzhhorod, and at the inland branch of the
Slovak Customs Office in Michalovce. Current knowledge primarily focuses on the
administration and legal regulation of customs and tariffs (e.g., Nenko et al. 2022,
Priymachenko 2007, Khalatur et al. 2020). Researchers have also devoted significant
attention to the structure of goods (Kast'akova et al. 2019, Pelekh 2021, Ahn et al. 2023)
and the volume of export activities (Nagyova et al. 2018, La¢ny and Kovacova 2022), but
less so to transport itself. However, to ensure the smooth and secure movement of goods,
it is essential to study transport intensity in greater detail so that governments can
implement necessary measures to reduce waiting times and enhance transport efficiency,
and at the same time to provide firms with a relevant basis for planning logistics
processes, managing inventories, and minimising costs associated with transit-related
uncertainty.

The subsequent sections of the article outline after literature review the research
objectives, data sources, and methodology. The results section presents an analysis of the
pandemic’s impact during its various waves, considering the effects of different measures
and restrictions. Only a partial analysis of the war conflict's impact on the flow of goods
across the state border is provided, as the final phase of the pandemic partially overlaps
with the onset of the war conflict. However, given the ongoing conflict, a comprehensive
assessment of these impacts is not yet feasible.

2. Literature review

Global industrial production and its structural composition, along with sectoral
differentiation across key territories and countries, have a direct impact on the structure
of foreign trade. This, in turn, influences transport by determining the most suitable
modes of transportation, depending on the nature of goods and their shipment volumes.
The foreign trade relations between the Slovak Republic and Ukraine have been examined
by multiple scholars, either from the perspective of Slovakia or Ukraine, or through a
global lens, including aspects related to transport organisation (e.g. Abramovic et al.
2016, Chobal and Lalakulych 2019, Kast'dkova et al. 2019, Laény and Kovacova 2022,
Pelekh 2021).

The implementation of Slovakia’s foreign trade has been significantly influenced by
the establishment of the European Union and its internal market. However, particular
attention is given to the movement of goods when they arrive from or are destined for
third countries, with the focus of this research being Ukraine. In this context, customs



European Transport \ Trasporti Europei (2026) Issue 107, Paper n° 3, ISSN 1825-3997

regimes are defined, as well as the Integrated Tariff of the European Communities
(TARIC), which specifies customs duties applicable to third countries (see FA SR 2023a).

In Ukraine, customs and tariff regulation is carried out within the framework of
international customs legislation (international agreements) while also considering
Ukrainian legal regulations. Currently, trade relations between the European Union and
Ukraine are governed by the Deep and Comprehensive Free Trade Area (hereinafter
"DCFTA") that facilitates market access for goods and services through the predictability
and enforceability of trade rules. The DCFTA is the economic component of the
Association Agreement (EU-Ukraine 2014), applied in its full scope on 1 September 2017
(Ministry of Economy of the Slovak Republic 2023). The essence of the agreement is the
reduction of import duties, trade facilitation through more efficient customs procedures,
and the gradual approximation of legal regulations, rules, and procedures in Ukraine to
those of the EU. It also aims to simplify transport through customs authorities at national
borders and eliminate export duties. This corresponds with the findings of Priymachenko
(2007), who identified transport capacity, significant time demands for customs
inspections, and additional documentation as key obstacles to international trade.
According to more recent practical insights from both Slovakia and Ukraine, Slovak legal
regulations have imposed stricter limits on the import of consumer goods (such as
tobacco, alcohol, fuel, and others), whereas Ukrainian regulations have primarily
tightened customs formalities. A particular focus is given to the regulation of car imports
from the EU to Ukraine (see e.g. Székely 2019).

In the context of changes in foreign trade, both the COVID-19 pandemic and the onset
of the war conflict in Ukraine had an immediate impact on local and global logistics,
disrupted supply chains, and brought about changes in the transport and logistic sector
(Karas et al. 2025), while at the same time underscoring the need for sustainable,
intermodal freight solutions along Ukraine—EU trade corridors, which are increasingly
viewed as one of the key levers for optimising logistics flows and supporting post-war
recovery (Jacyna-Gotda et al. 2024).

Although efforts have been made to maintain the supply of commodities, restrictive
measures remain in place, particularly concerning airspace restrictions and the rising costs
of air cargo transport due to longer flight routes and increased fuel consumption. A similar
trend has been observed in maritime transport. Studies focusing on the Russia-Ukraine
war and maritime trade in the Black Sea region show that the conflict has significantly
affected maritime freight markets, caused congestion in key logistics corridors, disrupted
supply chains, and redirected flows through alternative routes (Matuszak 2023; Erol
2024). As a result, railway and road transport have been increasingly utilised, with
Ukraine’s land border crossings with EU countries, including Slovakia, becoming the
primary trade routes. However, it is important to note that this mode of transport has
become significantly overburdened. Furthermore, the costs associated with these
transport methods have risen due to increasing fuel prices, driven by inflationary
pressures. The impacts of changes in logistics in the Central European countries bordering
Ukraine have manifested above all in the financial liquidity of transport enterprises and
their profit margins (Kara$ et al. 2025). The findings further suggest implications for
public policy, in particular the need to target bottlenecks at border crossings, as well as
managerial implications in the form of building larger liquidity reserves, strengthening
coordination at intermodal hubs and maintaining contingency corridors.

Similar patterns in how transport systems respond to crisis events are documented in
studies from other geographical contexts. For example, in Brazil structural breaks in the
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transport sector have been attributed to a combination of economic, political and market
shocks, including the Covid-19 pandemic and the Russia-Ukraine war (De Oliveira
2025). A study from Israel shifts the focus from physical flows to the institutional set-up
of customs valuation, showing that the sharp increase in maritime and domestic freight
rates during the Covid-19 pandemic automatically raises import duties in CIF-based
regimes, which has sparked debate on measures to prevent an excessive rise in the tax
and duty burden and distortions in foreign trade (Wagner 2025). Taken together, these
findings highlight the need to assess supply chains and transport networks under
conditions of uncertainty in order to support decision-making and mitigate impacts.

In examining current freight transport between Ukraine and Slovakia, we draw on
previous findings about how rail freight was organised and processed at the main border
crossings on this corridor. Abramovic¢ et al. (2016) examined methods for optimising
freight transport processes at border crossings between Ukraine and Slovakia (or the EU).
The majority of goods are transported by rail, with Chop on the Ukrainian side and Cierna
nad Tisou on the Slovak side serving as the largest transport hubs. During the studied
period, the total volume of transported goods amounted to 16 million tonnes per year,
representing approximately 40% of Slovakia’s total rail freight transport. Annually,
around 247,000 freight wagons were used for transport between Slovakia and Ukraine.
Abramovic et al. (2016) employed the critical path method and proposed the introduction
of electronic data exchange, which would reduce processing time at border crossings by
170 minutes, or 66.7% of the total time spent at the border.

Although road transport remains marginal compared to rail freight transport, it is crucial
to explore this sector further, particularly in the context of policy measures aimed at
improving its efficiency. This includes a stronger focus on digital tools and smart
transport systems to support more efficient and resilient freight operations (Khvedelidze
et al. 2024).

The reviewed literature predominantly offers a macro- and sector-level perspective on
the effects of the pandemic and the war-related conflict on transport enterprises, transport
modes and logistics corridors, while devoting only limited attention to the micro level of
specific road border crossings and the temporal dynamics of freight flows. This gap points
to the need for empirical studies that would capture in detail the specific features of the
EU’s external land border during the Covid-19 pandemic, partially overlapping with the
wartime period.

2. Materials and methods

The article analyses the movement of freight vehicles from Ukraine and vice versa
through the Vy$né Nemecké — Uzhhorod border crossing. At this crossing, a system for
recognising vehicle registration numbers, as well as containers, is utilised, along with a
stationary inspection system that enables the control of trucks. This system was purchased
in 2021 as part of the Hercule Il programme, aiming to contribute to the detection of
illegal trade and smuggling of goods (Financial Directorate of the Slovak Republic 2022).

Given the impact of current events on the movement of goods through the border
crossing, we relied on relevant legal regulations, information from the website of the FA
SR, and data provided by Slovak news media.

Publicly available datasets from the FA SR (2017-2023) were drawn from its open-data
portal  (https://opendata.financnasprava.sk/) — categories related to financial
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administration (https://opendata.financnasprava.sk/en/opendata/category/135) and the
performance of customs administration
(https://opendata.financnasprava.sk/en/opendata/category/127--vykon-spravy-cla). The
official administrative records on monthly freight traffic (namely the numbers of empty
and loaded vehicles entering and leaving Slovakia at the Vysné Nemecké — Uzhhorod
road border crossing) were provided by the FA SR, the Customs Office Vy$né Nemecké,
upon formal request. The dataset covers the period from 2017 to 2022.

The research objectives were addressed using fundamental scientific methods,
including analysis, synthesis, induction, and deduction. Abstraction was applied to focus
on key transport indicators and factors influencing transport intensity.

The data were processed using graphs, and box plot diagrams were employed to
illustrate the distribution of dataset values (monthly values for the years studied),
highlighting the symmetry and variability of the dataset (see Tka¢ 2001).

The Covid-19 pandemic has been unprecedented in terms of its impact on international
transport. The scope of the Covid-19 pandemic is challenging to conceptualise
theoretically, not only due to the unpredictability of the disease and its spread but also
due to the varied governmental interventions in the form of measures across different
areas and various forms of assistance. A framework for managing the financial impacts
of the Covid-19 pandemic on local governments and non-profit organisations, known as
the RISE model, was proposed by Maher et al. (2020). The RISE model is based on open
systems theory (Pfeffer and Salancik 1978, Gibbons 2015), to harness organisational
leadership benefits by progressively improving responses to managing change and
strengthening strategies for adaptation and recovery in the post-Covid period (Maher et
al. 2020). It consists of four main phases: R for Resilience (focusing on the immediate
response to external shocks), | for Intention (immediate measures taken), S for Sustain
(short-term measures aimed at stabilising the situation in the following period), and E for
Endurance (identifying shortcomings, leveraging new opportunities, and adapting to the
"new normal™). In this research, the RISE model was used as an inspiration for
synthesising the results of the analysis of the pandemic’s impacts on the scope of freight
transport (not on organisation) with a forward-looking perspective.

3. Results

4.1 Trends in Freight Transport — Vysné Nemecké Customs Office

Freight transport was analysed for the period from 2017 to 2022. The total inbound and
outbound values for the observed years are presented in Figure 1.
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Figure 1: Trends in Freight Transport at Vy$né Nemecké Customs Office (2017-2022).
Source: own processing; data: FA SR (2017-2022)

The number of vehicles entering and exiting gradually declined, with a change
occurring only in 2022. Therefore, Figure 2 provides a more detailed depiction of the
inbound and outbound movement of empty and loaded vehicles.
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Figure 2: Trends in Freight Transport by Categories (2017-2022).
Source: own processing; data: FA SR (2017-2022)

As shown in the figure, there was a decline in both inbound and outbound transport in
2019. The cause was the restriction of freight transport operations in both directions
starting on 4 February 2019, due to essential road construction work on a half-profile road
surface (FA SR, 2019). This led to slower transport and a decrease in the number of freight
vehicles passing through the border crossing. By the end of the year, waiting times for
both entry and exit reached approximately 500 minutes or more, with some cases
extending up to 730 minutes. In addition to the limited capacity of the facility to handle
freight vehicles, the situation was exacerbated by stringent requirements for customs
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inspections mandated by national legislation (e.g., checks of transport permits and driver
certifications) as well as European legislation (e.g., changes related to the import of plant
and animal goods from third countries). It should also be noted that long waiting times
have a negative impact on the work of the Slovak Police Force (e.g., the need to close
roads and maintain the constant presence of police patrols) and on municipalities where
road traffic is diverted.

In 2020, there was an increase in the number of empty vehicles entering, accompanied
by a significant decrease in loaded vehicles, while on the exit side, both empty and loaded
vehicles declined. In 2021, an increase occurred overall; however, the number of empty
vehicles entering decreased.

The total increase in the number of vehicles, both entering and exiting, was observed
in 2022. Possible reasons for this include the economic recovery following the Covid-19
pandemic, the transport of goods as part of humanitarian aid to Ukraine, and the
temporary allowance for road freight transit through Slovak territory without requiring a
transport permit, granted by the Ministry of Transport of the Slovak Republic (hereinafter
only MT SR) due to the critical situation in Ukraine. This exemption excluded freight
vehicles registered in the Russian Federation and the Republic of Belarus, as well as
transport companies based in these two countries (MT SR, 2022).

4.2 Trends in Freight Transport — at entry and exit
When examining transport within categories in more detail on a monthly basis,
transport varied both at entry and exit, with fluctuations occurring year-on-year and
within individual years (Figures 3 — 10).
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Figure 3: Trends in Freight Transport: Loaded Vehicles — Entry (2017-2022).
Source: own processing; data: FA SR (2017-2022)
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Figure 4: Box-plot: Loaded Vehicles — Entry (2017-2022).
Source: own processing; data: FA SR (2017-2022)

The number of loaded vehicles entering declined from 2019 due to construction work.
In subsequent years, the impact of the Covid-19 pandemic became evident. The number
of loaded freight vehicles began to increase in 2022; however, it is not possible to
conclusively confirm whether this was solely due to the military conflict. The increase in
loaded vehicles entering rises consistently during the second half of the year, peaking
towards the end of the year (particularly in October and November), which is also
reflected in the average values. One possible reason for this could be related to measures
in Poland. Unlike Slovakia, Poland issues a limited number of transport permits.
Consequently, once these permits are exhausted by Polish operators, which typically
occurs at the end of the year, transport through Slovakia increases. During the period of
the military conflict, however, an exception was made, and transport permits were not
required, which may also have influenced the trends in freight transport.
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Figure 5: Trends in Freight Transport: Empty Vehicles — Entry (2017-2022).
Source: own processing; data: FA SR (2017-2022)
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Figure 6: Box-plot: Empty Vehicles — Entry (2017-2022).

Source: own processing; data: FA SR (2017-2022)

Regarding empty vehicles entering, their numbers declined from 2017 to 2019. During
the Covid-19 pandemic, the trend became unstable, especially in 2020, with the lowest
number of vehicles recorded in 2021. In 2022, transport remained highly volatile, with
the overall number of empty vehicles entering being lower.

The following figures (7-10) illustrate the situation for exiting vehicles.
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Figure 7: Trends in Freight Transport: Loaded Vehicles — Exit (2017-2022).
Source: own processing; data: FA SR (2017-2022)
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Figure 8: Box-plot: Loaded Vehicles — Exit (2017-2022).
Source: own processing; data: FA SR (2017-2022)
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Figure 9: Trends in Freight Transport: Empty Vehicles — Exit (2017-2022).
Source: own processing; data: FA SR (2017-2022)
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Figure 10: Box-plot: Empty Vehicles — Exit (2017-2022).
Source: own processing; data: FA SR (2017-2022)

Unlike entry, the number of loaded vehicles exiting consistently increases throughout
each year, from the beginning to the end (Figures 7 — 8). The exception is 2020, where a
decline is observed starting in March due to the Covid-19 pandemic. The number
gradually increased until approximately July, after which the situation returned to normal,
similar to other years. In 2022, there is a noticeable rise in the number of vehicles,
particularly during the critical months following the outbreak of the military conflict in
Ukraine.

The number of empty vehicles exiting varies significantly (Figures 9 — 10). In 2022, the
situation is markedly different from previous years and highly unstable, which may be
attributed to the military conflict.

4. Discussion

The impacts of the Covid-19 pandemic on freight transport through the road border
crossing are further characterised according to the RISE model (Maher et al. 2020),
including the identification of significant restrictions that may have affected goods
transportation and limitations on cross-border movement of individuals, as well as the
need for the supply of specific products. This approach is considered essential for
interpreting transport trends during the Covid-19 period.

R — Resilience: In the context of the Covid-19 pandemic (after 4 February 2020), the
FA SR ensured continuous monitoring, evaluation, and implementation of measures and
recommendations issued by the European Commission and the EU Crisis Management.
The first Covid-19 case was confirmed in Slovakia on 6 March 2020, and in Ukraine on
3 March 2020. It was subsequently necessary to respond immediately to the newly arising
situation, particularly through the adoption, implementation, and strict enforcement of
anti-epidemic measures.

| — Intention: In the initial phases of the Covid-19 pandemic, by Government Resolution
No. 114/2020 of 15 March 2020, the Government of the Slovak Republic (2020) declared
a state of emergency effective from 16 March 2020 in accordance with Article 5(1) of the
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Constitutional Act No. 227/2002 Coll. on State Security in Time of War, State of War,
State of Emergency, and State of Crisis, as amended. Due to the Covid-19 pandemic,
essential legislative adjustments were implemented, including the adoption of the Lex
Corona Act No. 67/2020 Coll. on certain extraordinary financial measures related to the
spread of the dangerous communicable disease Covid-19, effective from 4 April 2020.
This legislation included measures regarding the import of goods, particularly the
exemption of goods from import duties and VAT for items intended to assist victims of
natural disasters.

Ukraine also implemented measures (TASR 2020), closing 107 border crossings to
foreigners entering the country and maintaining operations at 123 crossings between 16
March 2020 and 3 April 2020. Road freight transport continued to operate under standard
conditions, meaning that restrictions did not apply to truck drivers. From a transport
perspective, significant limitations were observed due to the introduction of border
controls. These included bans on non-essential travel to the EU at external borders and
border management guidelines issued on 16 March 2020 in the pandemic's early days
(European Commission 2020), particularly health-related and freight transport measures.
In 2020, there was an increase in empty vehicles entering Slovakia and a significant
decrease in loaded vehicles. On the exit side, both empty and loaded vehicles saw a
decline.

S — Sustain: Short-term measures for the following period, aimed at stabilising the
situation in the near future, were implemented for 2021. Within the framework of EU
Crisis Management, special attention was given to measures preventing the export of
large volumes of Covid-19 vaccines similar to SARS vaccines, as well as active
ingredients, including stem cell banks and working cells used in the production of such
vaccines, from the EU. The European Commission issued several implementing decisions
requiring export authorisations for the export of these goods. A public procurement
process for a monitoring system using cameras for road and rail transport at selected
border crossings with Ukraine was completed under the EU HERCULE-III project. In
2021, an increase in transport activity was observed; however, there was a decrease in the
number of empty vehicles entering Slovakia.

On 6 April 2022, the decree regulating border measures was repealed, removing the
obligation for registration via the eBorder platform and mandatory quarantine for
unvaccinated individuals.

E — Endurance: The Covid-19 pandemic, despite numerous changes perceived as
challenging or inconvenient, also brought many opportunities and challenges for the
future, often referred to in the media as the so-called "new normal.” One such opportunity
was the acceleration of digitalisation.

An important factor influencing the efficiency of transport through border crossings is
the process of customs control. According to the report by the FA SR (2023b), the
Customs Office in Michalovce recorded an increase in the number of customs procedures
for both imports and exports, at both border and inland branches, when comparing
individual years.

From Ukraine, a significant increase in the import of grain via road transport was
observed in 2022. In the area of exports, growth was recorded again in 2022, with various
commaodities being exported, including vehicles, mineral resources, oil, plastic products
(FA SR 2023b), and goods sent as part of humanitarian aid.

Overall, the trends in freight transport during 2022 were highly volatile. Initially, the
lingering effects of the Covid-19 pandemic were still evident, followed by unpredictable
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changes in the flow of goods caused by the military conflict in Ukraine. VVarious measures
and agreements also significantly impacted transport. One such measure was the
European Commission’s decision to suspend import duties on goods exported by Ukraine
to EU countries for one year, as support for Ukraine due to the war. Additional measures
focused on facilitating the land transport of goods. At the beginning of 2022, an
international agreement was signed between the EU and Ukraine on road freight transport,
effective until 30 June 2023. This agreement aimed to facilitate road freight transport as
a response to the consequences of the war in Ukraine and various disruptions in the
country’s transport system (Official Journal of the European Union L 179, 2022). Part of
this measure included the liberalisation of conditions for Ukrainian truck drivers.

As a result of the outbreak of the war in Ukraine, there was an increase in the export of
passenger vehicles purchased within the European Union during April, May, and June
2022. This was driven by the exemption of passenger vehicles from import duties on the
Ukrainian side. According to the FA SR (2023b), 9,766 vehicles were transported during
this period.

The future development of freight transport through the Vy$né Nemecké — Uzhhorod
road border crossing will primarily depend on the progression of the military conflict, the
responses of the Ukrainian government, neighbouring countries’ governments, and the
European Union’s stance on adopting various measures affecting goods transport,
including economic developments. For instance, there has been a shift in some transport
activities from maritime transport to other modes (primarily rail transport) and changes
in the structure of transported goods. Examples include the transport of agricultural
commodities, the impact of grain agreements regarding the export of grain through the
Black Sea, and the cessation of aluminium production by Slovalco in Ziar nad Hronom,
which affected the import of commodities necessary for its production, among others.

Freight transport is significantly influenced by the organisation of road freight logistics
at border crossings, the digitalisation of processes, and the related factors such as
processing and waiting times. On 16 March 2023, the FA SR and the Customs Office
Kosice (2023) issued a press release informing about increased waiting times for freight
transport at the Vy$né Nemecké — Uzhhorod border crossing, where freight vehicles
experienced delays of approximately 300 minutes both on entry into and exit from
Slovakia. The FA SR (2023d) continuously monitors conditions at border crossings and
provides real-time updates on waiting times via its official website
(https://www.financnasprava.sk/sk/infoservis/hranicne-priechody). For instance, as of 22
May 2023 at 12:14:57, the waiting time for freight transport entering Slovakia was 240
minutes, while the waiting time for exiting the EU stood at 30 minutes. The website also
offers updates on current operational restrictions at individual border crossings, including
the one under study.

The  introduction  of the  electronic  registration  system  eCherha
(https://echerha.gov.ua/en), implemented by the Ministry for Communities, Territories
and Infrastructure Development of Ukraine in collaboration with other ministries and
organisations as part of the "Electronic Border Crossing Queue" project (The Ministry for
Communities and Territories Development of Ukraine 2023), has contributed to
improving the organisation of transport and reducing waiting times. The system has been
operational since approximately mid-May 2023. A total of 16 locations along Ukraine’s
western border have been integrated into the registration system, including one location
on the border with Slovakia, specifically at the Vysné Nemecké — Uzhhorod border
crossing, which was the subject of this study. The average waiting time for an assigned
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border crossing slot at this location is five to six days following registration. For
comparison, at the Hungarian border, the waiting time ranges from four to five days,
whereas at other border crossings in different countries, it is typically only a few minutes
or, at most, a few dozen minutes.

Regarding the duration of customs inspections, the efficient use of stationary inspection
systems plays a crucial role in detecting illegal activities and uncovering smuggling
operations. However, there remains a high number of attempts to illegally import tobacco
products (FA SR 2023c), highlighting the need to detect such activities, particularly by
improving the technical aspects of vehicle inspections. This includes the use of scanners
for inspecting freight vehicles.

5. Conclusions

One of the consequences of the Covid-19 pandemic was a shift in the import and export
of goods. In the context of goods transport between Slovakia and Ukraine, a fundamental
challenge is the customs procedure, given that Slovakia is a member of the EU and the
Schengen Area. This makes Slovakia a strategic checkpoint for goods entering EU
territory.

This article provides a detailed analysis of freight transport through the Vysné Nemecké
road border crossing, highlighting the impact of the Covid-19 pandemic on transport.
However, from March 2022, the effects of the military conflict in Ukraine became
evident, with highly variable transport trends for both entry and exit during the studied
year of 2022. A limitation in achieving the research objective was the availability of
necessary data at the desired level of detail.

Crises such as the Covid-19 pandemic and war-related disruptions do not only change
traffic volumes but also transform the freight transport as a whole, including the
configuration of flows and the behaviour of key actors. From this perspective,
sustainability in freight transport refers to the capacity of the system to maintain essential
functions and adapt under severe external shocks. The findings also point to business
implications. Fluctuations in the intensity of freight transport at the EU’s external border
translate into longer delivery times and increased uncertainty in the supply chains of firms
trading with Ukraine. In response, companies are forced to adopt scenario-based planning
and strengthen the resilience of their transport routes.

Forecasting future transport intensity is challenging due to the ongoing military conflict
and potential reactions in the form of measures by the European Union and neighbouring
governments. These measures could include restrictions, duties, or duty exemptions for
selected commodities, quotas, and, conversely, measures to assist Ukraine and support its
economy and foreign trade. Nevertheless, we believe that the research findings may later
serve as a reference point for comparing the development of the situation in the examined
area.

From an analytical perspective, the study applies a case-based framework,
operationalised through the RISE model (Maher et al. 2020), that links the observation of
freight flows with an interpretive assessment of regulatory and geopolitical shocks
affecting the corridor. By explicitly focusing on how crisis measures, border procedures
and security considerations reshape transport intensity and the structure of flows, this
framework can be transferred to other border regions or transport corridors exposed to
similar forms of geopolitical or economic pressure. In this way, the findings offer not
only context-specific insights, but also a structured approach that can inform comparative
analyses in other settings. Building on this reference point, future research could extend
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the analysis by incorporating additional time period, applying the framework to other
border crossings, and linking the corridor-level shocks to firm-level logistics costs and
inventory strategies.
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