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Abstract. In the context of growing international trade flows, the intensification of customs procedures, and
increasing risks of smuggling and goods falsification, improving methods of commodity examination at the
stage of customs control is becoming particularly important. The aim of the article was to provide a scientific
rationale and to develop proposals for improving methods of commodity examination at the stage of customs
control through the integration of modern instrumental, digital, and analytical technologies. This process involved
increasing the accuracy, speed, and objectivity of expert procedures, harmonising national methodologies with
international standards, and creating the preconditions for more effective functioning of the customs control
system in Ukraine. The efficiency and accuracy of expert procedures determined the level of the state’s economic
security, ensure transparency of foreign economic operations, and contribute to the protection of the domestic
market. However, existing examination methods did not always meet the requirements of efficiency, reliability, and
adaptability to new challenges, which highlights the need for the implementation of innovative approaches. The
study substantiated the possibilities of improving commodity examination at the stage of customs control through
the use of instrumental and digital technologies capable of significantly increasing the effectiveness of expert
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procedures. A systematisation of modern expert analysis methods has been carried out and their compliance
with the tasks of customs control has been assessed, and the prospects for the application of digital solutions
and artificial intelligence in analytical processes have been identified. A set of practical recommendations has
been developed to align national approaches with international standards. The creation of a unified electronic
database of product samples, the use of mobile laboratories, and the development of standards adapted to global
requirements were proposed, which will contribute to improving the efficiency of customs control and expanding
Ukraine’s integration opportunities in global trade. The practical significance of the study lies in the possibility
of applying its results to modernise the customs control system, optimise the operation of customs laboratories,
improve electronic databases, and implement internationally harmonised methods of examination, thereby

strengthening the state’s economic security and stimulating the development of foreign trade

Keywords: standard; customs duty; commodity assessment; regulation; digitalisation

Introduction
The issue of improving customs control and developing
commodity examination is widely addressed in con-
temporary academic research. M. Ghidotti et al. (2021)
highlighted the growing role of instrumental analytical
methods (FTIR spectroscopy, X-ray fluorescence analy-
sis, chromatography) in ensuring the accuracy of goods
identification. The authors demonstrated that ener-
gy-dispersive X-ray fluorescence (ED-XRF) is a versatile
and rapid instrumental method that requires virtually
no sample preparation and enables multi-element anal-
ysis of various materials for the needs of customs labo-
ratories. Researchers P. Bergey et al. (2024) emphasised
the importance of digital technologies and blockchain
solutions for verifying product origin and ensuring sup-
ply chain transparency. The authors noted that the inte-
gration of blockchain can not only optimise operational
activities and strengthen consumer confidence in the
authenticity of goods, but also promote more ethical,
sustainable and responsible practices within the global
supply chain. O.Amel et al. (2023) proposed a new mul-
timodal approach for automatically predicting HS codes
in customs declarations based on a combination of tex-
tual and visual features using deep neural networks.
Experimental results showed that their model, using
the proposed MultConcat fusion method, achieved high
classification accuracy compared to existing approach-
es, highlighting the effectiveness of using multimod-
al data for this task. O. Punda & D. Arziantseva (2019)
and Makedon et al. (2024) noted the importance of
modernising customs laboratories, expanding techni-
cal equipment and harmonising examination methods
with international standards, emphasising the need
to improve procedures for appointing and conducting
customs examinations to reduce organisational and
methodological errors. The researchers emphasised
that without systematic upgrading of laboratory infra-
structure and staff training, the introduction of modern
technologies would not deliver the expected results.
In the study by S. Petrukha et al. (2022), the post-war
potential and regulatory capabilities of rural local author-
ities in forming cluster-based and integrated agri-food
value chains were analysed. The authors emphasised the
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importance of integrating local economies and improv-
ing customs regulation to enhance the competitiveness
of the agricultural sector. A. Grainger (2024) highlighted
that modern systems of tariff classification of goods in
customs practice were increasingly utilising auxiliary dig-
ital technologies to improve the accuracy and consistency
of decision-making. In the author’s view, the introduction
of automated decision-support tools will help reduce the
human factor, harmonise interpretations of HS codes and
speed up customs clearance procedures. A similar po-
sition was held by O. Ozturk (2024), who examined the
potential of artificial intelligence in the field of interna-
tional trade. The author noted that the application of arti-
ficial intelligence systems, in particular predictive analyt-
ics, automated document verification and intelligent risk
assessment, will improve the efficiency, transparency and
controllability of cross-border operations.

The study by .M. de Artinano et al. (2023) was em-
pirical in nature and demonstrated the potential of us-
ing machine learning algorithms and large language
models (LLMs) for the automatic classification of goods
in international trade. The results showed that such
models can correctly identify HS codes with an accuracy
of over 90%, significantly reducing the time and labour
costs of customs experts. B.Dangsawang & S.Nuchitpra-
sitcha (2024) expanded on previous work, focusing on
the problem of detecting customs fraud. In their study,
the authors applied unstructured data analysis and ma-
chine learning algorithms to create a risk management
system capable of rapidly identifying suspicious trade
declarations. The researchers concluded that intelligent
analytics could become an effective preventive tool in
the fight against smuggling and customs duty evasion.
S. Vijayakumar (2025) examined the integration of ar-
tificial intelligence technologies from the perspective
of supply chain management and trade security. The
researcher demonstrated that combining real-time risk
analysis systems with digital data-sharing platforms
between customs authorities and logistics operators
formed a “smart border ecosystem”, which simultane-
ously facilitated trade and enhanced national security.
This approach was consistent with the principles of the



WCO SAFE Framework of Standards (Mikuriya, 2021) and
reflected a shift towards a new model of proactive cus-
toms administration. The analysed sources indicated a
steady trend towards the digital transformation of cus-
toms examination worldwide. Researchers emphasised
that artificial intelligence, machine learning and analyt-
ical tools had become integral elements of modern cus-
toms control, ensuring greater transparency, efficiency
and the compatibility of national systems with interna-
tional standards. The aim of the study was to identify
conceptual approaches and practical directions for im-
proving commodity examination in the customs sector,
taking into account global trends in digitalisation, the
development of instrumental methods and the stand-
ardisation of customs control procedures.

Materials and Methods

The study was based on an analysis of current practic-
es regarding commodity examination during customs
control in Ukraine and European Union countries -
specifically Poland, Germany, Lithuania and the Czech
Republic. These countries were selected due to the
presence of effectively functioning customs laborato-
ries and the implementation of innovative technolo-
gies in accordance with the recommendations of the
WCO (World Customs Organization) and ISO standards.
The study took into account the provisions of the Cus-
toms Code of Ukraine No. 4495-VI (2012) and Regula-
tion (EU) No. 952/2013 (2013). Furthermore, data from
the standards DSTU ISO 9001:2015 (2016), ISO/IEC
17025:2017 (2017) and the guidance documents of the
World Customs Organization (2022; 2023), which de-
fine the procedures for the identification, classification
and valuation of goods, were examined. A set of com-
plementary methods was applied during the research,
ensuring a comprehensive examination of the issue. A
comparative legal analysis made it possible to inves-
tigate the differences between the Ukrainian and Eu-
ropean regulatory frameworks in the field of customs
regulation, identify gaps in the organisation of expert
procedures, and propose directions for harmonising the
Ukrainian system with international standards. Instru-
mental methods - FTIR spectroscopy and X-ray fluo-
rescence analysis (XRF) - were used to determine the
qualitative characteristics and origin of goods. As part
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of the experimental section, 12 product samples were
examined that were most frequently subject to customs
examination: food products (olive oil, coffee, chocolate),
textiles (cotton fabric, denim, polyester), electronic
goods (smartphones, power banks, headphones) and
chemicals (varnishes, solvents, cosmetics). The samples
came from various countries - Ukraine, Poland, Italy,
Turkey and China - ensuring the representativeness of
the sample and the ability to assess the effectiveness of
the methods for products from different markets. FTIR
spectroscopy was used to identify organic compounds
and polymeric materials present in food, cosmetic and
textile products. The method enabled the chemical
composition to be determined and the authenticity
of the products to be confirmed by comparing spectra
with reference databases (Open Spec Database, EU Cus-
toms Laboratory Network). XRF was used to determine
the elemental composition of metal components, dyes
and impurities in the samples, which made it possible
to identify non-compliance with international safety re-
quirements (the presence of lead, cadmium and nickel).
The application of the proposed methodology ensured
the comprehensiveness of the study, the reproducibility
of the results obtained, and the possibility of practical
application of the developed recommendations in the
activities of customs authorities. It also created a basis
for further harmonisation of Ukrainian methods of com-
modity examination with international requirements
and for improving the efficiency of customs control in
the context of the digital transformation of trade.

Results and Discussion

Commodity examination at customs plays a key role in
ensuring the state’s economic security, protecting the
domestic market from counterfeit goods, unsafe prod-
ucts, and evasion of customs payments. Modern prac-
tice in Ukraine has relied both on organoleptic methods
(visual inspection, labelling, packaging) and on certain
instrumental approaches (analysis of samples in cus-
toms laboratories). However, in the context of increas-
ing volumes of international trade and the emergence
of new groups of goods, traditional methods have been
losing their effectiveness. Table 1 outlines the prob-
lems of modern commodity examination that arose at
the stage of customs control.

Table 1. Main problems of modern commodity examination at the stage of customs control

Problem Characteristics

Consequences

Slowness of procedures

Lengthy laboratory analysis of samples

Delays, queues, and reduced efficiency of foreign
economic activity

Limited equipment methods

Presence of outdated instruments, lack of modern

Uneven quality of examination across regions

Insufficient digitalisation

Absence of unified databases and integration

Classification errors, duplication of work

Lack of analytics

ML and Al are not used in goods classification

High risk of subjectivity and inaccuracies

Low harmonisation with
international standards

recommendations

Non-compliance with ISO and WCO

Risk of non-recognition of examination results by
international partners

Note: ML - machine learning, Al - artificial intelligence
Source: Regulation (EU) No. 952/2013 (2013)
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Thus, one of the main problems was the slowness
of expert procedures. The examination of qualitative
characteristics of goods in laboratories took a consid-
erable amount of time, which led to delays in customs
clearance and created conditions for the accumulation
of queues at the border, reducing the competitiveness
of enterprises and complicating international trade.
Another issue was the limited technical equipment
of customs laboratories. In most cases, the equipment
did not meet modern international standards, such
as Regulation (EU) No. 952/2013 (2013), DSTU ISO
9001:2015 (2016), and ISO/IEC 17025:2017 (2017),
while the use of instrumental methods such as FTIR
spectroscopy or XRF was restricted to large customs
centres only, creating uneven quality of examination
depending on the region. An important challenge was
the insufficient digitalisation of processes. Databases
of reference samples, classifiers, and reference mate-
rials were, in most cases, not integrated into a unified
information system, which complicated rapid access to
information for experts. The absence of a centralised
digital database led to duplication of procedures, re-
duced accuracy, and increased risk of incorrect classi-
fication of goods (World Customs Organization, 2022).
Another significant issue was the insufficient use of
analytical technologies - decision-support systems,
machine learning algorithms, and artificial intelligence.
While EU countries, the USA, and China actively used
automated systems for classifying goods according to
HS codes, in Ukraine these technologies were still only
at the stage of testing. There was also the problem of
insufficient harmonisation of national procedures with

international standards. Although Ukraine has integrat-
ed into the global trading system and cooperates with
the WCO, the level of implementation of international
recommendations in customs examination practice re-
mained insufficient, creating risks of non-recognition of
examination results in international courts or in bilat-
eral trade disputes.

The analysis of data on the organisation of customs
control, the structure of customs laboratories, technical
equipment, level of digitalisation, and methodological
approaches to commodity examination in European Un-
ion countries — Poland, Germany, Lithuania,and the Czech
Republic - was important for understanding internation-
al experience in customs control practice. The function-
ing of customs laboratories in these countries demon-
strated a high level of technological modernisation and
the implementation of innovative solutions. In particular,
Germany and Poland actively applied FTIR spectroscopy,
XRF, chromatographic methods, and mass spectrometry,
ensuring the accuracy of goods identification at the level
of 95-99%. In Lithuania and the Czech Republic, mobile
laboratory complexes were widely used, allowing rapid
analysis directly at customs posts (European Commis-
sion, 2025; European Commission, n.d.a; n.d.b). In all four
countries, a unified electronic network for the exchange
of laboratory data was in operation, integrated with EU
systems (EU Customs Laboratory Network, TRACES, ICS2).
As a result of the analysis of the characteristics of cus-
toms examination of goods, the main organoleptic prop-
erties and compliance with the technical characteristics
of products most frequently subject to customs examina-
tion were identified (Table 2).

Table 2. Analysis of various product samples subject to customs examination

Compliance

Category Product name Coul?tr.y Main organ?leptlc Presgnce o.f f oreign Safety analysis with technical
of goods of origin properties impurities . -
characteristics
Characteristic - .
Food products | Olive oil ltaly, Turkey | Cotoursmell,and No impurities é:ltigsgldc;irrzx;?ee Complies with
’ viscosity meet the detected (FTIR) L declared data
within the norm
standards
Uniform colour, No cereal impurities Safe, no toxic Caffeine content
Coffee Poland, Italy |aroma wnhput signs | " atected (HPLC) substances detected correspopds to
of spoilage labelling
Homogeneous Vegetable fats Complies with Turklasr:i:frr?grfs i
Chocolate Ukraine, Turkey 9 detected in Turkish P parti .
texture, cocoa smell samples safety standards compliance with
P composition

Textiles

Cotton fabric

Turkey, China

Even weaving, no
foreign odour

Up to 15% polyester
in the Chinese
sample

Safe colourants

Chinese sample
does not correspond
to declared 100%
cotton

applicable)

(XRF)

RoHS limits

Density and Full compliance
Denim Turkey strength within the Not detected Meets standards . plia
with labelling
norm
. . No impurities No hazardous Complies with
Polyester China Uniform structure detected colourants (REACH) declared data
. 20% of samples -
n/a (organoleptic | No hazardous metal s ) !
Electronics Smartphones China assessment not impurities detected Pb, Cd, Hg - within non-compliance

with technical
parameters
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Table 2. Continued

Category Country Main organoleptic | Presence of foreign Compliance
Product name - N N . Safety analysis with technical
of goods of origin properties impurities s
characteristics
Safe, no overheatin Chinese samples:
Power banks China, Poland n/a n/a ’ 9 capacity lower by
detected o
25-30%
. . Sound without No hazardous Full compliance
Headphones Ukraine, China distortion n/a materials detected with labelling
. . . . o Complies
Chemicals Nail varnish Poland, Ukraine Uqurn_nty, No impurities voc _.W'.thm EU with technical
characteristic colour detected limits -
documentation
Transparenc In Chinese Exceedance of zi:\lal[igr?ge_
Solvents China, Turkey parency, samples — up to 3% | permissible limits in -omp
characteristic smell . with declared
methanol Chinese samples L
composition
Consistency and pH meets standards, Complies with
Cosmetics Ukraine, Italy smell within the Not detected no toxic substances ples
labelling
norm detected

Note: VOC - Volatile Organic Compounds

Source: DSTU 1SO 9001:2015 (2016), ISO/IEC 17025:2017 (2017), World Customs Organization (2022; 2023)

The analysis showed that EU countries have achieved
a high level of digitalisation in their expert procedures.
The use of electronic registers of reference samples,
automated product classification, blockchain technol-
ogies for verifying product origin, and machine learn-
ing systems for analysing declarations has significantly
reduced the risk of errors, accelerated data processing,
and stood in stark contrast to the current situation in
Ukraine, where such digital and technical integration
was only at the stage of gradual implementation. The
comparative analysis also revealed that Poland, Italy
and Turkey had already fully harmonised their meth-
odologies with the international standards DSTU I1SO
9001:2015 (2016), ISO/IEC 17025:2017 (2017), as well
as the World Customs Organization’s guidance docu-
ments (2022; 2023), which ensured mutual recognition
of examination results within the EU and reduced the
number of trade disputes. In Ukraine, the level of such
harmonisation has been partial, confirming the need for
standardisation of laboratory procedures and updating
of the regulatory framework.

Modern customs analysis has gradually shifted
from traditional organoleptic methods to the use of
high-precision instrumental technologies. One of the
most promising areas has been the introduction of
spectroscopic analysis methods (FTIR spectroscopy,
UV-visible spectroscopy, XRF). These have enabled the
rapid and reliable determination of the chemical com-
position of materials, which is crucial when inspect-
ing products that may be counterfeit or hazardous to
health. For example, using FTIR spectroscopy, EU cus-
toms laboratories successfully determined the authen-
ticity of polymers in plastic products, specifically iden-
tifying low-density polyethylene (LDPE) and polyvinyl
chloride (PVC) in batches of packaging imported from
South-East Asian countries. This enabled the rapid de-
tection of material substitution with cheaper alterna-
tives not specified in the documentation. XRF has been

widely used to monitor the safety of metal goods; for
example, when testing children’s toys from China, XRF
made it possible to detect lead levels exceeding the
permissible limit in the paints used for coating, thereby
preventing the import of hazardous products. The use
of portable XRF analysers has made it possible to carry
out such checks directly at customs posts (Intertek, n.d.).

Another promising area has been gas and liquid
chromatography, which has enabled the accurate de-
tection of impurities, additives or prohibited substances
in foodstuffs, medicinal products or chemical materials.
In particular, in the practice of German customs labo-
ratories, gas chromatography coupled with mass spec-
trometry (GC-MS) was used to detect illegal flavourings
and synthetic preservatives in consignments of coffee
and chocolate imported into the EU (German Feder-
al Institute for Risk Assessment, n.d.). Similarly, liquid
chromatography was used to detect counterfeits in
perfumery products: it enabled the detection of cheap
alcohol mixtures in place of the declared essential
components (Intertek, n.d.). The digitisation of expert
processes has also become an important aspect. The
use of centralised databases containing digital refer-
ence standards (spectral characteristics, photographs,
descriptions of quality indicators) has enabled the rap-
id identification of goods and helped to avoid classifi-
cation errors. The implementation of such databases,
integrated into international systems (e.g., the WCO
Data Model), will facilitate the harmonisation of na-
tional methodologies with international standards and
simplify data exchange with the customs administra-
tions of other countries. The application of Al and ML
in the process of commodity examination has become
a promising development. ML algorithms can automat-
ically analyse large volumes of data (images, spectra,
technical descriptions) and classify goods according to
HS codes with a high degree of accuracy, which will
reduce the subjective element in the expert’s work and
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shorten decision-making times. By 2025, text and im-
age recognition systems were being successfully used
worldwide for the automated verification of product la-
belling (Magai & Ilomo, 2024). Another area of focus is
the implementation of blockchain technologies to track
the supply chain of goods. Thanks to decentralised data
storage, customs authorities have been able to verify
the authenticity of certificates of origin and quality
guarantees without the risk of forgery, which has sig-
nificantly reduced the risks of fraud, smuggling and the
falsification of documents accompanying the goods.
An important component of the digital transforma-
tion has been the creation of mobile laboratories and
rapid testing stations. These have made it possible to

conduct preliminary examinations directly at the cus-
toms post,using portable devices and rapid test systems.
This approach reduced the workload on central labo-
ratories, cut waiting times for businesses and ensured
rapid decision-making during customs inspections. The
application of Al and ML algorithms in customs prac-
tice has opened up new possibilities for the automated
classification and identification of goods. Traditional
methods, based on manual document checks and or-
ganoleptic assessment, could not keep pace with the
growth in international trade volumes and the diversity
of goods flows (Makedon et al., 2025). In this context, Al
is capable of significantly improving the efficiency, ac-
curacy and speed of expert decision-making (Table 3).

Table 3. Potential for the use of Al/ML in customs examination

Area of application

Example of technology

Expected effect

Automatic classification

ML models for coding goods according to HS codes.

Reduction in the number of errors, acceleration
of processing

Goods identification

Computer vision, image recognition

Detection of counterfeits, rapid product recognition

Documentation analysis

NLP for customs declarations and certificates

Identification of inconsistencies and falsifications

Risk management

Predictive analytics algorithms

Automatic identification of “high-risk” consignments

Integration with instrumental
methods

Al-based analysis of spectral data

Improved accuracy
of goods composition examination

Note: NLP - Natural Language Processing
Source: ISO/IEC 17025:2017 (2017)

Thus, one of the promising areas has become the au-
tomated recognition and classification of goods accord-
ing to HS codes. ML models, trained on large datasets of
customs declarations, product samples and their charac-
teristics, can automatically assign goods to the appropri-
ate category, which has reduced the frequency of errors
caused by human error and accelerated the cargo clear-
ance process. The use of computer vision was of signif-
icant importance. Thanks to image analysis, the system
was able to automatically identify goods by their exter-
nal characteristics: shape, colour, labelling and packag-
ing structure. Combined with spectral characteristics (for
example, from FTIR analysis or X-ray fluorescence), ML
algorithms are capable of generating a comprehensive
product profile for rapid authenticity verification. The
application of natural language processing (NLP) to an-
alyse accompanying documentation has also become
important. Al was able to automatically verify customs
declarations, certificates of origin and certificates of con-
formity, identify discrepancies between the declared and
actual characteristics of goods, and predict the risks of
document forgery. Furthermore, Al technologies held po-
tential in the field of risk management.

By predicting the likelihood of violations in spe-
cific consignments (based on historical data, country
of origin, product category and behavioural factors of
foreign trade participants), the system was able to au-
tomatically determine which consignments required
more detailed inspection, and which could be cleared
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under a simplified procedure, thereby reducing the
workload on customs authorities and optimising re-
sources. The use of artificial intelligence and ML in the
automated classification and identification of goods
created the conditions for improving the efficiency of
customs control, reducing the level of smuggling and
counterfeiting, and integrating Ukraine into the global
system of “smart” customs. Thus, improving commodity
examination methods at the customs control stage re-
quired a comprehensive approach combining technical
modernisation, process digitalisation, staff training and
integration into the international standards system.
Theissue of harmonising examination methods with
international standards became crucial. The Ukrainian
customs system must be guided by the requirements
of ISO/IEC 17025:2017 (2017), which regulate the com-
petence and impartiality of laboratories; and by the
recommendations of the World Customs Organization
(Mikuriya, 2021) regarding security and trade facilita-
tion. Attention should also be paid to EU regulations
set out in Regulation (EU) No. 952/2013 (2013) and to
the provisions of the Agreement on Trade Facilitation,
which established the principles of transparency and
simplification of customs procedures (Protocol Amend-
ing the Marrakesh Agreement..., 2014). Their consist-
ent implementation into national legislation and the
working practices of customs laboratories has laid the
groundwork for the mutual recognition of examination
results,a reduction in the number of trade disputes,and



the deepening of Ukraine’s integration into the global
trading system. It has become advisable to introduce
a system of regular audits to ensure that examination
methods comply with international requirements. It is
worth noting the training of personnel and the devel-
opment of experts’ professional competence. Training in
modern instrumental and digital methods, internships
at international customs organisations, and participa-
tion in joint scientific and practical programmes with
the EU will contribute to professional development and
the creation of a unified professional environment. The
first step should be to upgrade the technical infrastruc-
ture of customs laboratories: the introduction of FTIR
spectroscopy, X-ray fluorescence analysis, gas chroma-
tography and other high-precision methods that have
already been successfully used in EU countries, which
will enable faster and more accurate determination of
the quality characteristics of goods. The implementa-
tion of these measures will enhance the transparency
and effectiveness of customs control, reduce the level
of smuggling and contribute to Ukraine’s integration
into the global foreign trade system.

The works of contemporary researchers reveal a
clear trend towards the digitalisation and automation
of customs control processes, which has influenced
the development of commodity examination. Scholar
E. Oluwagbade (2025) emphasised the need to inte-
grate algorithmic classification into global trade com-
pliance systems, which enabled the automation of the
goods identification process and reduced the number
of human errors. V. Marinova (2024) emphasised that
artificial intelligence is not merely an innovative tool
but also a practical component of customs authori-
ties’ operations, enhancing the speed of decision-mak-
ing and the accuracy of controls. Research by Y. Liu et
al. (2025) drew attention to the development of a net-
work of lower-tier customs laboratories, their technical
equipment, and the need to standardise examination
procedures in accordance with the requirements of
ISO/IEC 17025:2017 (2017), which laid the foundation
for harmonising approaches to goods identification. An
important area identified in the study by A. Dziubyn-
skyi et al. (2025) was the digital transformation of cus-
toms laboratories, based on the experience of the Re-
public of Korea and the EU. The authors demonstrated
that the modernisation of the technical infrastructure
and the digital integration of laboratories contributed
to the standardisation of examination procedures and
enhanced confidence in their results within the inter-
national community. S. Vijayakumar (2025) focused
on deep neural networks for classifying goods in the
e-commerce sector, where the high volume of data re-
quired automated solutions based on machine learn-
ing. Researchers K. Houssini et al. (2025) and Y. Zhao et
al. (2025) highlighted the importance of creating intel-
ligent decision support systems in international sup-
ply chains, enabling customs authorities to assess risks
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promptly, ensure compliance with standards and reduce
transaction costs. Thus, the research demonstrated an
interdisciplinary approach to the development of cus-
toms examination - ranging from technical improve-
ments to laboratories and the implementation of loT
technologies to the creation of digital risk management
ecosystems and automated goods classification. Thus,
an analysis of scientific sources has confirmed that the
global scientific community is moving towards the cre-
ation of “smart” customs control systems based on the
use of artificial intelligence, big data and standardised
protocols. For Ukraine, this means the need to adapt
international practices, develop the digital infrastruc-
ture of customs laboratories and train highly qualified
specialists capable of working with intelligent technol-
ogies in their expert activities.

Conclusions

The modern system of commodity examination at the
customs control stage has faced a number of challeng-
es, including slow procedures, insufficient technical
equipment in customs laboratories, limited digitalisa-
tion, and a lack of full harmonisation with international
standards. This has led to delays in customs clearance,
increased the risk of incorrect classification of goods,
and created favourable conditions for the spread of
counterfeit products. food products, textile materials,
electronic products, and chemical substances) con-
firmed the presence of significant challenges in the
practical work of customs laboratories. The findings
confirmed that the introduction of modern instrumen-
tal and digital technologies (spectroscopy, chromatog-
raphy, X-ray fluorescence analysis, electronic databases,
blockchain solutions) can improve the accuracy and
speed of expert procedures, create the conditions for
more effective control, reduce the risks of counterfeit-
ing, and ensure integration with international infor-
mation systems. The use of artificial intelligence and
machine learning algorithms has become a promising
development, enabling the automation of goods clas-
sification, analysis of accompanying documentation,
identification of products based on visual, spectral and
structural characteristics, as well as the prediction of
smuggling risks. This laid the groundwork for a tran-
sition to a flexible, intelligence-led model of customs
control that aligned with global trends. The practical
recommendations emphasised a comprehensive ap-
proach to modernisation: upgrading the technical in-
frastructure of customs laboratories, the widespread
introduction of digital technologies, the application of
artificial intelligence, the harmonisation of methodolo-
gies with international standards, and the development
of systematic training and professional development
for staff. The implementation of these measures will
contribute to increasing the efficiency and transpar-
ency of customs control, reducing the level of smug-
gling and counterfeiting, and strengthening Ukraine’s
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AHoTauifa. B yMoBax 3pOCTaHHS MiXKHApPOLHMX TOProBefNbHWMX MOTOKIB, iHTEHCU@iKALii MUTHMX npoueayp Ta
NMOCUNEHHS PU3MKIB KOHTpabaHaM 1 danbcudikauii ToBapiB, 0COBMMBOrO 3HAYEHHS HAOYBAE YAOCKOHANEHHS
MeTOAiB TOBapO3HABYOi eKCNepTU3M Ha eTani MUTHOrO KOHTPOA. MeTo CTaTTi CTano HaykoBe OBrpyHTYBaHHS Ta
po3pobka Npono3uuii LWoAO YLOCKOHANEHHS METOAIB TOBAapO3HABYOi eKCNepTM3W Ha eTani MUTHOIO KOHTPOJHO
WASXOM iHTerpauii Cy4acHUX iHCTpyMeHTanbHUX, UMdPOBMX i aHaNiTMYHMX TexHonorii. Llei npouec nepenbayas
NiABULLEHHS TOYHOCTI, LWBMAKOCTI Ta OOEKTUBHOCTI eKCNepTHUX MpoLesyp, rapMOHi3aLilo HaLioOHaNbHUX METOAMK
3 MXKHapOOHMMM CTaHAAPTaMKU Ta CTBOPEHHS nepenyMoB A8 eheKTUBHIOro dyHKLIOHYBaHHS CMCTEMU MUTHOIO
KOHTpON0 B YKpaiHi. EQeKTUBHICTb i TOYHICTb eKCMepTHWMX Mpoueayp BWM3HAYWMAM piBEHb €KOHOMIYHOI 6e3neku
[epxasu, 3abe3neunnn Npo3opicTb 30BHILIHBOEKOHOMIYHMX OMepaLii Ta CApUSAM 3aXUCTY BHYTPILLHbOTO PUHKY.
NpoTe, HasiBHI MeTOAM eKCMepTU3M He 3aBXAM BiAMNOBiAaNM BUMOraM onepaTUBHOCTI, LOCTOBIPHOCTI Ta aAanTUBHOCTI
[L0 HOBMX BUKJIMKIB, LLLO aKTyani3yBano notpedy y BNpoBaAXXeHHI iHHOBALiMHMX Niaxo4iB.Y AoCniaXeHHi 00rpyHTOBaHO
MOX/IMBOCTI BOCKOHA/IEHHS TOBApO3HABYOi eKCMepTU3M Ha eTani MWUTHOTO KOHTPOJMIO LUASXOM BUKOPUCTAHHSA
IHCTPYMEHTaNbHUX | UMPOBUX TEXHONOTIM, 30aTHUX CYTTEBO MIABULUMTU PE3YbTaTUBHICTb eKCNepTHUX NpoLueayp.
[poBegeHo cucTemMaTM3aLilo Cy4aCHUMX METOAIB €KCMEepTHOro aHanisy Ta OuiHeHO iX BiANOBIAHICTb 3aBAAHHSAM
MWUTHOIO KOHTPOJII, @ TaKOX BM3HAYEHO NEpPCneKTUBM 3aCTOCYBAaHHS LMPPOBMX PillleHb i WTYYHOrO iHTENEeKTy B
aHanitnyHmx npouecax. CHopMOBAHO KOMMAEKC MPAKTUYHUX PEKOMEHAALIM LWOA0 Y3roAKEHHS HaLiOHaNbHUX
NiaxoniB i3 MiXKHAPOLHUMM CTAHAAPTaMU. 3aNpPOMNOHOBAHO CTBOPEHHS €4MHOI €N1eKTPOHHOI 6a3u JaHMX 3paskiB
TOBapiB, BUKOPUCTAHHS MOBiNbHMX 1abopaTopiit Ta po3pobaeHHs CTaHAAPTIB, aAANTOBAHMX A0 rMO6aNbHUX BUMOT, LLO
CNpUATUME NiABULLEHHIO ePEeKTUBHOCTI MUTHOIO KOHTPOJIIO Ta PO3LIMPEHHIO iHTErpaLimHUX MOXIMBOCTEN YKpaiHu
y CBiTOBIN TOPriBAi. [[pakTMYHE 3HAYEHHS AOCNIIKEHHS MONSrAE Y MOX/IMBOCTI 3aCTOCYBAHHS MOro pe3ynbratiB AN
MOAEpHi3aLii CMCTEMU MUTHOTO KOHTPOJH, ONTMUMI3aLii poboT1 MUTHMUX NabopaTopil, YAOCKOHANEHHS eneKTPOHHMX
6a3 AgaHWX | BNPOBAOXKEHHS MKHAPOAHO Y3roKeHWX METOAIB eKCrnepTw3W, WO NiACUAUTb eKOHOMIYHY be3neky
[epXaBu Ta CTUMY/OBaTUME PO3BUTOK 30BHILLHbOT TOPriBAi
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