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MUTHA E®EKTUBHICTb K JETEPMIHAHT JIOI'ICTUYHOI
PE3YJIBTATUBHOCTI: KIACU®PIKAIIA PUSUKIB TA
MNOPIBHAJIBHUI AHAJII3 B YMOBAX MUPHOI'O YACY TA
BOE€HHOI'O CTAHY

This article presents a comprehensive and analytically grounded assessment
of the customs component of the Logistics Performance Index (LPI) as a key
determinant of the efficiency and competitiveness of enterprises' foreign economic
activity. The study examines Ukraine's LPI trajectory over the period 2007-2023,
revealing a structurally imbalanced evolution of the national logistics system:
despite a moderate increase in the composite index from approximately 2.5 to 2.7,
the customs dimension persistently underperforms relative to other LPI
components, constituting a systemic bottleneck in cross-border trade operations.

A structured comparative analysis of Ukraine's logistics performance
against regional benchmarks (Europe and Central Asia), upper-middle-income
country peers, and the EU reference point (Poland) identifies persistent structural
gaps in customs efficiency, institutional capacity, and digital integration. The study
establishes a non-linear relationship between customs digitalization and clearance
efficiency: although the share of electronic declarations reached over 99% by

2024, system overload offsets the gains of digital transformation, suggesting that



technology adoption alone is insufficient without complementary governance
reforms.

The paper develops a multi-criteria classification of customs risks
encompassing six dimensions — customs regime, nature and purpose of violations,
type of economic operator, type of goods, and geographical factor — and
substantiates a three-level risk management framework (strategic, tactical, and
operational) integrating automated digital control instruments.

A comparative analysis of customs logistics under peacetime and martial
law conditions demonstrates substantial structural transformations in clearance
procedures, tariff regimes, logistics routes, and risk configurations following
Russia's full-scale invasion of Ukraine in 2022. Customs revenues declined by 38%
in 2022 compared to 2021, reflecting the scale of wartime disruptions, while
adaptive policy measures helped sustain foreign trade continuity. The findings
confirm that digitalization is a necessary but not sufficient condition for improving
customs performance: its effectiveness depends on institutional reform depth,

governance quality, system interoperability, and alignment with EU standards.

Y cmammi 30iticHeHO KOMNIEKCHY aQHANIMUYHO OOIPYHMOBAHY OYIHKY
Mumuoi  cknaoosoi Inoexcy egexmuenocmi nocicmuxku (LPI) sax  kmouosozo
OemepMiHaHma KOHKYPEHMOCNPOMOICHOCMI 308HIUHbOEKOHOMIYHOL OistibHOCMI
nionpuemcma. Jlocniosceno mpaexkmopiro LPI Yxpainu 3a 2007-2023 poku, saxa
0eMOHCMPYE CIMPYKMYPHO He30a1aHCOBAHUL PO3BUMOK HAYIOHAILHOI 102ICMUYHOT
cucmemu: NONPU 3a2albHe 3pOCMAHHA IHMe2PalbHo20 nokazHuka 6io 2,5 0o 2,7,
MUMHA CKIA008a cMabilbHO 8I0CMAE IO THUUX BUMIPIS, BUCTYNAIOYU CUCTNEMHUM
«8Y3bKUM Micyemy» y 3abe3neyeHHi e@exmueHocmi 308HIUHbOMOP2OBENbHUX
onepayiu.

lIposedeno nopisHANbHUL aAHANI3 JIOCICMUYHUX pe3yibmamis Yxpainu i3
pecionanvHumu oenumapkamu (€spona ma Llenmpanvna A3zis), epynoro Kpaiu i3
pienem 00x00y euuje cepedHvoeo, a makoxc Illonvwero sk emanonom €C.

Buseneno cymmesi cmpykmypui  po3pusu Yy  Mumuitl  eg)eKmusHocmi,



IHcmumyyitinomy nomenyiaii ma yugposit inmeepayii. Bcmanoseneno ueniuitiny
3ANEHCHICMb MidiC piGHeM YUDpogizayii MUmHuUx npoyeoyp ma egekmueHicmio
MUMHO20 OQOpMIIeHHs: He38aMcaryy HA 3POCMAHHA YACMKU eNeKMPOHHUX
Oexnapayii 00 norad 99%, HaOMipHe HABAHMAMNCEHHS HA CUCMEM) HiBente
nepesazu yugposoi mparcgopmayii.

V' pobomi pospobreno bOacamokpumepianivhy KiACUDIKaAYito MUMHUX
PU3UKIB 3a WICMbMA O3HAKAMU (MUMHULL PeXCUM, Xxapakmep i mMema nopyuleHHs,
mun cy0'ekma 308HIUHLOEKOHOMIYHOI OIIbHOCMI, 8UO0 mo8apy, 2eocpagiunuil
YUHHUK) ma  OOIPYHMOBAHO  MPUPIGHe8Y  CUCmeMYy  VNPAGIiHHA — HUMU
(cmpameziunuti, —MaKMUYHULL mMa  ONepayitiHull  pieui) 3  IHMe2payicio
A8MOMamu308aHUX YUDPosUX IHCMPYMEHMie KOHMPOIO.

llopisnanvHuti ananiz MUmuoi 102iCMUKU 6 YMOBAX MUPHO20 4acy ma
B0CHHO20 CMAHY 3ACIOYUE CYMMEBL CMPYKMYPHI mpancpopmayii 8 npoyedypax
MUMHO20 OQOPMAEHHA, MAPUPDHUX pPedHCUMAX, NO2ICIMUYHUX MAPUPYymax i
KOH@icypayii pu3uxie nicis nosHomacuimabrnozo emopenentns Pocii ¢ Yipainy y
2022 poyi. 3agikcosano nadinua mumuux Haoxoodxcerv y 2022 poyi na 38%
nopieuano 3 2021 pokom, wo 8idobpadcae macuimadbu B0EHHUX NOMPSCIHDY,
B800HOUAC AOANMUBHI NOJIMUYHI 3aX00U CHPUSIU 30epedceHH0 Oe3nepepeHocmi
308HIWHLOI  mopeieni. JlosedeHo, wo yugposizayis € HeoOXIOHOW, ale
HEeOOCMAmMHbOI0 YMOBOIO NIOBUWEHHS MUMHOI egexmusnocmi 6e3 8i0N0GIOHUX

IHcmumyyitiHux peghoopm ma pezynamoprnoi eapmonizayii 3i cmanoapmamu €C.
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€6pOIHMeE2Payis.



Problem Statement in a Generalized Form and Its Connection with
Important Scientific or Practical Tasks. The transport and logistics sector plays a
pivotal role in the global economy, ensuring the efficient cross-border movement
of goods in the context of intensifying trade globalization [1]. As international
trade volumes continue to expand, the complexity and scale of logistics operations
increase accordingly, placing growing demands on regulatory and control systems.
According to the Organisation for Economic Co-operation and Development
(OECD), illicit trade accounts for approximately 3.3% of global merchandise
flows, equivalent to around USD 509 billion annually, thereby requiring
substantial efforts from customs authorities to ensure effective control and
compliance [2].

Simultaneously, the expansion of legitimate trade significantly increases the
operational burden on customs systems, underscoring the necessity for the digital
transformation of customs and logistics processes. In this context, the digitalization
of customs logistics—understood as the integration of advanced information
technologies, automation tools, and data analytics into customs clearance and
control procedures—emerges as a critical factor in enhancing the competitiveness
of enterprises in international markets.

For Ukraine, which is pursuing a strategic course toward European
integration while simultaneously operating under the conditions of a full-scale
military invasion, the issue of digital transformation in customs logistics acquires
particular importance. Under such conditions, the modernization of customs
systems becomes not only an economic priority but also a strategic instrument for
ensuring the resilience and efficiency of foreign economic activity.

Despite the considerable body of scientific research devoted to customs
logistics [1; 2; 3; 4], the issue of a comprehensive analysis of the customs
component's role within the LPI framework, as well as its transformation under
wartime conditions, remains insufficiently explored. This research gap determines

the relevance and scientific significance of the chosen topic.



Analysis of Recent Research and Publications. The theoretical
foundations of customs logistics have been extensively explored in the works of
Korobkova O.M. [1], Dziubynskyi A.V. et al. [2], Huzhevska L.A. [3], Trushkina
N. and Serbina T. [4], Yaremenko O.F. [5], and Smyrnov [.H. [6]. These studies
provide a comprehensive understanding of the conceptual framework and
economic significance of customs logistics within international trade systems.
Functional aspects and risk-related dimensions of customs logistics have been
examined by Kostiunik O.V. and Sivashenko T.V. [7], Kushnir Yu.B. et al. [§],
and Reznik N. and Verbivskyi S. [9], who focus on operational challenges, risk
management mechanisms, and efficiency constraints in customs processes.

The specific features of customs logistics functioning under martial law
conditions have been analyzed in the works of Kryvoviaziuk I.V. [10] and Hryniv
N.T. and Ravlikovska A.A. [11], highlighting the impact of external shocks on
logistics systems and foreign economic activity. International experience in risk
management and the digitalization of customs procedures has been investigated in
the studies of Bugarci¢ F. and StaniSi¢ N. [12], as well as Alsharari N.M. [13],
providing important insights into best practices and institutional approaches to
modernizing customs systems.

However, despite the substantial body of existing research, the issue of the
customs component's role within the LPI framework and its transformation under
wartime conditions remains insufficiently explored. Recent studies increasingly
emphasize that digitalization alone is insufficient without effective governance
mechanisms, regulatory harmonization, and system interoperability [14; 15; 16;
17; 18].

Formulation of the Article’s Objectives (Problem Setting). The aim of this
study is to provide a comprehensive and analytically grounded assessment of the
customs dimension as a key determinant of logistics performance, as measured by
the Logistics Performance Index (LPI), and to analyze the transformation of
customs systems under conditions of European integration and wartime disruptions

in Ukraine.



To achieve this aim, the following research objectives are addressed: (1) to
analyze the structural components of the LPI, with a particular focus on the
customs dimension as a systemic constraint to logistics efficiency; (2) to assess the
dynamics of customs efficiency in Ukraine and identify nonlinear relationships
between digitalization and performance; (3) to conduct a comparative analysis of
Ukraine's logistics performance relative to regional, income group, and EU
benchmarks; (4) to classify customs risks and examine their integration with digital
risk management tools; and (5) to analyze the transformation of customs logistics
under peacetime and martial law conditions.

The methodological framework of the study is based on a combination of
general scientific and empirical approaches, including analysis and synthesis, a
systems approach, comparative analysis, and tabular and graphical methods. The
study also incorporates elements of empirical modeling, including the use of
composite indices, trend analysis, and regression-based interpretation of
relationships between digitalization, customs efficiency, and logistics performance.

Presentation of the Main Research Material. The efficiency of customs
logistics at the international level is commonly assessed using the Logistics
Performance Index (LPI), developed by the World Bank. The LPI serves as a
composite indicator that captures the level of development of national logistics
systems and reflects the degree of countries' integration into global value chains [2;
12; 19]. Within the LPI framework, the customs component represents one of the
six key dimensions and plays a particularly important role in shaping overall
logistics performance. Empirical evidence suggests that improvements in customs
efficiency have a disproportionately strong impact on the overall LPI score,
primarily through reducing trade-related transaction costs, accelerating clearance
procedures, and enhancing the predictability of cross-border operations. As a
result, the customs dimension is critically important for improving the conditions
of foreign economic activity and strengthening the international competitiveness of

enterprises [1].



Table 1. Components of the Logistics Performance Index (LPI) and Their

Significance for Customs Logistics

LPI Content Weight for
Component Customs Logistics
Customs Efficiency of customs clearance and border control ~ High

agencies (speed, simplicity, predictability of

formalities).
Infrastructure Quality of transport and IT infrastructure: roads, High

railways, ports, and information systems.

International Ease of arranging competitively priced international Medium

Shipments shipments.

Logistics Competence and quality of local logistics services:  High

Quality freight forwarders, customs brokers.

Tracking Ability to track and trace international shipments Medium
and cargo.

Timeliness Timely delivery of shipments to the destination High

within the scheduled time.

Source: systematized by the authors based on [1; 2; 12; 19].

A deeper examination of the LPI for Ukraine reveals a structurally
imbalanced evolution of the national logistics system, in which improvements in
individual components are constrained by persistent inefficiencies in customs
procedures. As a composite indicator encompassing six dimensions, the LPI
provides a comprehensive analytical framework for evaluating the performance of
national logistics systems. Over the period 2007-2023, Ukraine exhibits a non-
linear trajectory of logistics performance. Although the overall LPI score increased
from approximately 2.5 in 2007 to around 2.7 in 2023, this growth remains
moderate and volatile, reflecting the combined influence of structural reforms and
external shocks, including geopolitical instability and war-related disruptions.
Notably, the customs component persistently underperforms relative to other LPI
dimensions, suggesting that inefficiencies in border management constitute a

systemic bottleneck that constrains the overall effectiveness of logistics processes.
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Fig. 1. Structural Comparison of Logistics Performance Index Dimensions:

Ukraine vs Regional and Income Benchmarks (2007-2023)
Source: systematized by the authors based on [20; 21; 22].
A comparative analysis of Ukraine's LPI in 2007 and 2023, relative to its

regional (Europe and Central Asia) and income group benchmarks, reveals
persistent structural disparities and uneven convergence. In 2007, Ukraine
significantly lagged behind both groups, particularly in customs efficiency and
infrastructure, indicating systemic weaknesses in its logistics system. By 2023,
partial convergence is observed, with improvements in overall LPI and in
components such as tracking and tracing and timeliness, largely driven by
digitalization and the development of logistics services. However, a substantial gap
remains in customs efficiency and, to a lesser extent, infrastructure.

This divergence suggests that while digitalizable and market-driven
components of logistics are improving, institutional dimensions-particularly
customs administration - are evolving more slowly, resulting in a structurally

imbalanced system. Consequently, convergence with international benchmarks



requires not only technological modernization but also comprehensive institutional
reforms, regulatory harmonization with EU standards, and deeper integration into

digital customs systems.
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Note: The Customs Digitalization Index in this study is constructed as a composite
indicator reflecting the level of implementation of digital technologies in customs clearance
processes. It comprises three key components: (1) the share of electronic customs declarations in
the total number of processed declarations, (2) the intensity of customs clearance (the number of
declarations per unit of transport flow); and (3) the reduction of paper-based transit procedures.
All variables were normalized to a 0-1 scale using the min-max normalization method. The
largest weight (0.5) is assigned to the share of electronic declarations, while the intensity of
customs processing and the transit digitalization component are assigned weights of 0.3 and 0.2,
respectively.

Fig. 2. Trends in Customs Digitalization and Their Impact on Clearance

Efficiency in Ukraine (2007-2024)
Source: constructed by the authors based on [23; 24; 25; 26].

The dynamics of the efficiency of customs clearance process indicator for
Ukraine over the period 2007-2023 reveal a non-linear and unstable trajectory,
reflecting the complex interaction of institutional reforms, external shocks, and
digital transformation processes. The indicator increased from approximately 2.2 in
2007 to a peak of around 2.7 in 2014, followed by a significant decline to about 2.3
in 2016, demonstrating a high sensitivity of customs performance to
macroeconomic and institutional factors, including political instability and

structural reforms. In the subsequent period, a partial recovery was observed, with



the indicator reaching approximately 2.5 in 2018 and stabilizing at around 2.4 in
2023.

An analysis of Ukraine's customs statistics for 2014-2024 indicates a
structural transformation from a volume-driven to a digitally driven operational
model. Prior to 2019, the system was characterized by relatively stable and high
volumes of transport flows (exceeding 20 million units annually) and increasing
cargo flows, accompanied by a proportional rise in the number of processed
customs declarations, reflecting an extensive growth model. However, since 2020,
the system has experienced a dual shock associated with the COVID-19 pandemic
and the full-scale war in 2022, resulting in a sharp decline in transport flows (by
more than 50%) and cargo turnover (from over 330 million tons to approximately
150 million tons).

Despite these disruptions, the number of customs declarations demonstrated
relative resilience, declining less sharply and recovering more rapidly than physical
flows. The share of electronic declarations increased from approximately 86% in
2014 to over 99% by 2024, indicating near-complete digitalization of
documentation processes. However, the relationship between digitalization and
customs efficiency appears to be nonlinear. While regression analysis indicates a
positive effect of digitalization on LPI, processing intensity demonstrates a
significant negative effect, suggesting that system overload may offset the benefits
of digital transformation. These findings confirm that digitalization is a necessary

but not sufficient condition for improving customs efficiency.

A comparative perspective further reinforces this conclusion. While
Ukraine's overall LPI score reached approximately 2.7 in 2023, Poland
demonstrates consistently higher performance across all dimensions, reflecting a
more advanced level of institutional development, digital integration, and

alignment with EU customs standards.
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Fig. 3. Performance Gap in Logistics Efficiency: Ukraine and Poland

Across LPI Dimensions (2023)
Source: [20].

The performance gap between Ukraine and Poland is particularly
pronounced in the customs component, where Poland consistently demonstrates
superior results due to higher levels of institutional efficiency, advanced digital
integration, and full alignment with EU customs procedures. As a member of the
European Union, Poland benefits from fully operational electronic customs
systems, harmonized data standards, and seamless interoperability within the EU
customs framework, which significantly reduces clearance time and administrative
barriers. In contrast, Ukraine's customs performance remains constrained by
ongoing transformation processes, despite notable progress in digitalization.

This comparison highlights that substantial improvements in LPI are
achieved not solely through technological adoption, but through comprehensive
institutional alignment, standardized procedures, and deep integration into
international logistics networks. Accordingly, Ukraine's convergence with EU
customs systems - particularly through the implementation of MASP-C and
regulatory harmonization - can be expected to gradually reduce the performance
gap and enhance the competitiveness of its foreign economic activity.

Improving Ukraine's position in the LPI is directly linked to the digital
transformation of customs procedures. Within this framework, the classification of

customs risks serves as a methodological basis for developing an effective risk



management system. A scientifically grounded classification enables the precise
identification of different risk types within the overall system, thereby facilitating the
application of appropriate control measures and digital management tools [2; §].
Based on the conducted analysis, the main types of customs risks can be systematized

according to their origin and corresponding control mechanisms (Table 2).

Table 2. Classification of Customs Risks and Corresponding Control

Measures

Classification Types of Risks Control Measures

Criterion

Customs Regime | Import, export, re-import, re-export, Compliance with the conditions of the
transit, temporary admission/export, specific customs regime; document
customs warehousing, duty-free trade. | verification.

Nature of Misclassification of goods; smuggling; = Verification of classification codes

Violation undervaluation of customs value; non- | (HS/UCGFEA); scanning; physical
declaration or false declaration. inspection.

Purpose of Evasion of customs duties and VAT; Cross-checking with tax authorities;

Violation illegal VAT refund; illegal import of analysis of trade patterns.
excisable goods.

FEA Entity New market entrant with no Risk profiling; Authorized Economic
experience; entity with previous Operator (AEO) programs.
violations; unreliable counterparty.

Type of Goods Excisable goods; dual-use goods; Enhanced documentary and physical
prohibited/restricted goods; food control; laboratory testing.
products.

Geographical Countries with a high level of Increased monitoring; requirement of
smuggling; conflict zones; offshore additional certificates of origin.
jurisdictions.

Source: systematized by the authors based on [2; 7; 8, 9].

Effective risk management in customs logistics requires a systematic
approach to risk identification, including the application of selective inspections, as
well as the implementation of a comprehensive set of control and mitigation
measures [2]. Given the heterogeneity of risks, each type necessitates an
individualized management strategy tailored to its origin and potential impact. In
this context, the EU Common Risk Management System, introduced in 2005,
represents a benchmark model, ensuring rapid information exchange on risks

between operational units and analytical centers across EU Member States. This



system significantly enhances the effectiveness of customs control at the external
borders of the European Union by enabling timely and coordinated interventions.

An important complementary instrument is the Authorized Economic
Operator (AEO) program, which provides trusted economic operators with
simplified customs procedures and reduced inspection intensity based on their
compliance history. The implementation of AEO mechanisms contributes to risk
differentiation, optimization of control resources, and increased efficiency of
customs operations [10; 11].

The full-scale invasion of Ukraine by Russia in 2022 has fundamentally
altered the operational environment of customs logistics, necessitating the rapid
adaptation of both the regulatory framework and the operational practices of
customs authorities. Under these conditions, the transformation of customs
procedures has become a critical factor in maintaining the continuity and efficiency
of foreign trade operations. A comparative analysis of the key features of customs
logistics under pre-war and wartime conditions is presented in Table 3.

Table 3. Comparative Analysis of Customs Logistics under Peacetime and
Martial Law in Ukraine

Aspect ‘ Peacetime Martial Law

Clearance Standard procedures, full set of Simplified procedures, reduced

Procedures = documents, regular customs documentation, expedited processing of
queues. humanitarian cargo.

Customs Full taxation in accordance with Deferrals/exemptions for essential goods,

Payments customs tariffs and excise rates. military supplies for the Armed Forces,

and humanitarian aid.

Logistics Flexible multimodal routes, Reorientation to land and rail routes
Routes including maritime transport. through western Ukraine; bottlenecks at
EU borders.
Risks Standard commercial and customs = Additional risks: port blockades,
risks; fraud. hostilities, seizure of cargo by military

administrations, demurrage.

Control Systematic control based on risk ~ Enhanced control of humanitarian cargo;
Measures management systems; scheduled = prevention of illegal import of commercial

inspections. goods under the guise of humanitarian aid.
Customs 2021: UAH 484.9 billion (record = 2022: UAH 300.8 billion (-38% compared
Revenues level). to 2021).

Source: systematized by the authors based on [1; 10; 11].



Among the risks specific to martial law conditions, particularly significant
are prolonged storage of containers in ports, resulting in additional demurrage and
storage costs; the potential seizure of cargo by military administrations in cases
where customs clearance procedures are not initiated; and the illegal importation of
commercial goods under the guise of humanitarian aid [10]. At the same time, the
reconfiguration of logistics flows and relatively lower congestion at certain border
crossing points have created conditions for comparatively faster customs clearance
in specific corridors.

Conclusions and Prospects for Further Research in this Area. First, the
analysis of the LPI confirms that the customs component constitutes a systemic
bottleneck in Ukraine's logistics system and a key limiting factor for the
competitiveness of enterprises' foreign economic activity. Over the period 2007-
2023, Ukraine's customs efficiency persistently underperformed relative to other
LPI dimensions, reflecting structural weaknesses in border management and
institutional capacity.

Second, the proposed multi-criteria classification of customs risks (based on
customs regime, nature and purpose of violations, type of economic operator, type
of goods, and geographical factor) provides a robust methodological basis for the
development of differentiated digital risk management tools. The integration of
this classification into a three-level risk management system (strategic, tactical,
and operational) supported by automated technologies enhances the effectiveness
of risk identification, targeting, and mitigation.

Third, the comparative analysis of customs logistics under peacetime and
martial law conditions demonstrates substantial structural transformations in
procedures, tariff regimes, logistics routes, and risk configurations. The decline in
customs revenues in 2022 (by 38% compared to 2021) reflects the scale of wartime
disruptions, while adaptive policy measures have mitigated the negative impact on
foreign economic activity and ensured system resilience.

Fourth, the comparison with Poland and regional benchmarks highlights that

achieving high LPI scores requires not only technological modernization but also



comprehensive institutional alignment, standardized procedures, and deep
integration into international logistics networks.

Overall, the study confirms that digitalization is a necessary but not
sufficient condition for improving customs efficiency. Its effectiveness depends on
the depth of institutional reforms, governance quality, system interoperability, and
alignment with EU standards. Future research should focus on the empirical
evaluation of digital customs reforms at the firm level, including the analysis of

export performance, clearance time, and transaction costs.
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