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Purpose: The aim of this article was to analyse the impact of modern technology on logistics 8 

and customs handling processes, with a particular focus on operational efficiency and 9 

compliance with international regulations. 10 

Design/methodology/approach: Both theoretical and empirical research methods were used 11 

to develop the article. An analysis and search of the literature on the subject and legal acts in 12 

the field of logistics and customs services was carried out, with a particular focus on their use 13 

of new technologies in international goods traffic. In addition, empirical data from border and 14 

customs services were analysed. An added value was, the own observation allowing to complete 15 

the analysis in the field of logistics and customs handling. 16 

Findings: One of the most significant challenges in managing logistics and customs operations 17 

is balancing the efficiency of processes with current regulations on security, transparency and 18 

compliance of international transactions. Process automation, information management 19 

systems, blockchain technologies and artificial intelligence (AI) are increasingly being 20 

introduced into the logistics sector to improve the fluidity of operations and minimise the risk 21 

of errors and discrepancies in customs documentation. However, the introduction of new 22 

technologies also poses challenges for companies in terms of their integration and adaptation 23 

to international regulatory standards. 24 

Research limitations/implications: Limitations of the research primarily relate to the limited 25 

availability of operational data, the variety and variability of international regulations and the 26 

difficulty in measuring the impact of technology on operational efficiency and compliance.  27 

The pace of technological change and the need for organisational adaptation also limit the 28 

generalisability of results. Future research could focus on analysing the impact of specific 29 

technologies, such as IoT or blockchain, and comparisons between different countries in terms 30 

of regulation and implementation levels. It would also be worth investigating how regulatory 31 

regimes adapt to new technologies and how the development of employee competencies affects 32 

operational efficiency. 33 

Practical implications: The article can provide companies with valuable insights into process 34 

optimisation and cost reduction. It can help companies understand which technologies, such as 35 

blockchain or artificial intelligence, best support security and speed in the supply chain, while 36 

minimising the risk of non-compliance. 37 
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Social implications: Lessons learned from this article can help improve the security and 1 

fluidity of the global flow of goods, which can translate into supply stability and product 2 

availability. More efficient customs processing, supported by technology, can reduce the costs 3 

associated with importing and exporting, which can ultimately lead to lower prices for 4 

consumers. Additionally, the use of innovations such as blockchain and artificial intelligence 5 

can improve supply chain transparency, which is particularly important in the fight against 6 

illegal trade and counterfeit products. 7 

Originality/value: The novelty of the article lies in its analysis of the impact of the latest 8 

technologies - such as blockchain and artificial intelligence - on logistics and customs in the 9 

context of operational efficiency and compliance with international regulations. The article 10 

adds value by providing companies and institutions with concrete guidance on how they can 11 

use new technologies to increase efficiency, reduce costs and better comply with global 12 

regulations. It is primarily aimed at logistics managers, customs professionals and decision-13 

makers and analysts responsible for strategy in companies operating in international markets. 14 

In addition, the article may be of interest to researchers and students in the fields of logistics, 15 

management and new technologies looking for modern solutions and inspiration for further 16 

research. 17 

Keywords: logistics service, customs, new technologies, development, international trade in 18 

goods. 19 

Category of the paper: Research paper, Literature review. 20 

1. Introduction 21 

Current globalisation processes, the dynamic growth of international trade and the 22 

increasing complexity of supply chains are making logistics and customs handling key elements 23 

in ensuring the smooth functioning of international transport operations. The requirements of 24 

today's economy, based on the rapid flow of goods and information, force companies to 25 

implement new technologies that not only increase operational efficiency, but also allow 26 

compliance with increasingly complex regulations at the international level. 27 

One of the most significant challenges in managing logistics and customs operations is 28 

balancing the efficiency of processes with current regulations on security, transparency and 29 

compliance of international transactions. Process automation, information management 30 

systems, blockchain technologies and artificial intelligence (AI) are increasingly being 31 

introduced into the logistics sector to improve the fluidity of operations and minimise the risk 32 

of errors and discrepancies in customs documentation. However, the introduction of new 33 

technologies also poses challenges for companies in terms of their integration and adaptation 34 

to international regulatory standards.  35 

The aim of this article was to analyse the impact of modern technologies on logistics and 36 

customs handling processes, with a particular focus on operational efficiency and compliance 37 

with international regulations. The article discusses technological innovations and their impact 38 

on optimising logistics processes, as well as the challenges of ensuring operations are compliant 39 
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with regulations in different jurisdictions. The article also attempts to assess the benefits of 1 

implementing new technologies, as well as the risks associated with their implementation in the 2 

logistics and customs sector. 3 

2. Literature review 4 

Logistics is nowadays becoming a key element of gaining advantage, and the proper 5 

alignment of strategies provides enterprises and supply chains with an appropriate level of 6 

customer service, timeliness or reliability of execution of individual processes. Consequently, 7 

these elements create not only a competitive advantage, but also the added value of the 8 

enterprise (Niedzielski, Tundys, Łozińska, 2021; Huk, Goń, Pękalska, 2019). One of the 9 

elements of creating this advantage is logistical customer service, associated and often equated 10 

with delivery. However, before delivery occurs, many activities are performed throughout the 11 

supply chain (Ying et al., 2016). The term ‘logistics customer service’ (LOC) itself consists of 12 

two terms: logistics and customer service. Logistics in its scope includes, but is not limited to: 13 

the planning, implementation, execution and control of accepted product flows. A logistical 14 

customer service strategy, on the other hand, aims to increase customer satisfaction,  15 

i.e. to maintain the level of customer service at the highest possible level (Gricer, 2021).  16 

Smyk, defined logistic customer service as the ability to act within the area of a company's 17 

logistics system, aiming to meet the needs of customers and provide them with optimal delivery 18 

times, high efficiency of operations and a high level of communication with the customer 19 

(2014). Logistical customer service, can be analysed from different perspectives (producers, 20 

suppliers, vendors and customers (Kadłubek, 2014; Wozniak 2017). In operational terms,  21 

it defines the need for standards and technologies through which flows of a physical and 22 

informational nature are possible (Sułkowski, Morawski, 2014). Nowadays, it is thanks to 23 

logistic customer service that it has become possible to form long-term and positive 24 

relationships with customers, which translate into satisfaction, the quality of services provided 25 

and company profit (Wojcik, 2022; Kolasińska-Morawska, Fernówka, 2018). Logistical 26 

customer service is divided into three types of elements: pre-transactional, transactional and 27 

post-transactional (Brząkała, 2023). Logistical customer service is supported by information 28 

systems that can contribute to competitive advantage in the market (Jedynak, 2017).  29 

Three categories of these systems are mainly used in the area of logistical customer service: 30 

ERP (from Enterprise Resource Planning), CRM (from Customer Relationship Management) 31 

and ECR (from Efficient Consumer Response). ERP systems are comprehensive IT tools that 32 

support the management of a company's resources in many business areas (finance, production, 33 

warehousing, sales, purchasing or logistics (Orłowska, 2023). In the context of customer 34 

logistics service, ERP systems integrate all processes related to supply chain management, 35 
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inventory planning, stock control, transport management and order processing (Galinska, 1 

Kopania, 2016). CRM systems, on the other hand, are focused on managing customer data and 2 

building customer relationships. In logistics, CRM is used to handle orders, personalise offers, 3 

manage customer contacts and analyse customer preferences (Tien, Diem, Van On, Anh, Van 4 

Dat, Hung, Tam, 2021). CRM systems can also support after-sales service and manage 5 

complaints, which the authors argue is crucial in B2C (Business-to-Consumer) and B2B 6 

(Business-to-Business) logistics (Chatterjee, Nguyen, Ghosh, Bhattacharjee, Chaudhuri, 2020). 7 

ECR is a system focused on collaboration between business partners (manufacturers, suppliers, 8 

retailers) to maximise supply chain efficiency and optimise customer service (Brząkała, 2023). 9 

ECR systems are designed to oversee the delivery of products to points of sale or directly to 10 

end customers in an efficient manner (in the minimum possible time and with reasonable 11 

transport and storage costs; (Wirtz, 2024). Extremely important for international business, 12 

especially in the context of logistics, is the process nature of the supply chain. The process 13 

approach is related to its construction within transnational corporations (Gołembska, 2022). 14 

The more important strategic objectives of companies, links in the supply chain, in the context 15 

of combining industrial and logistics policies, include: optimising the company's assets by 16 

reducing the level of inventories, transport costs and the costs of operating logistics centres; 17 

reducing transaction costs and undertaking value-creating activities for the customer; reducing 18 

the effects of market information asymmetry by rationalising logistics operations within the 19 

supply chain. Designing business models for future international supply chains is one of the 20 

most important tasks of logistics, although it is dependent on: the ability to converge logistics 21 

service levels at both the supplier and receiver of goods moving through the international supply 22 

chain; the magnitude of turbulence in global goods and services markets, with particular 23 

emphasis on exchange rate changes, price fluctuations, political and random factors; the level 24 

of diversification in the supply of natural raw materials, intermediate goods (Gołembska, 2021). 25 

Within the European Union, the implementation of policies to ensure the safety and security 26 

and legality of the import and export of goods is carried out, inter alia, by the customs 27 

authorities. Customs service plays a key role in international trade in goods, ensuring the 28 

smooth flow of goods across borders, the control and prevention of smuggling and illegal trade, 29 

the collection of customs and tax duties, the control of documents and the application of certain 30 

customs procedures (Chackiewicz, Orłowska, 2024). It is implemented multilaterally 31 

depending on the complexity of the customs clearance. In the case of standard clearances, which 32 

do not require the opinion of specialised bodies, the handling is carried out by the customs 33 

authority, the operator, the customs agency and the carrier. For more complex situations 34 

involving the movement of goods, freight forwarders, employees of free zones, warehouses, 35 

logistics centres, customs and tax warehouses are involved in the handling. In addition: sanitary, 36 

phytosanitary, veterinary and sanitary inspectorates depending on the type of goods being 37 

transported (e.g. plants, animals). In his reflections (Witkowski, 2018) on the importance of 38 

customs handling in the international supply chain, he assumed that it is a process constituting 39 
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a broad spectrum of specialised activities relating to the planning, organisation, execution and 1 

control of the flow of goods and services between its links located in different customs 2 

territories, from the producer through intermediate distribution stages in order to satisfy the 3 

needs of the final consumer. In terms of the activities carried out in this process, it is important 4 

to highlight the customs service’s most often provided by a professional logistics company. 5 

Customs risk management (customs compliance) is obligatory in order to increase security in 6 

international trade in goods. This refers to activities involving, among other things, analysing, 7 

diagnosing, proposing appropriate solutions both organisational and procedural in the enterprise 8 

of international goods trade (Czyzhovich, Gafrikova, 2017). Activities carried out during 9 

customs handling include calculating the profitability of importing goods, selling or purchasing 10 

goods by an entrepreneur, authorising a customs agency to make a customs declaration, loading 11 

goods, transporting goods to the relevant customs office, ordering controls by other services or 12 

authorities (e.g. veterinary control, phytosanitary control, sanepid, environmental inspector), 13 

storage of the goods, completion of documents and preparation of the goods for customs and 14 

fiscal control, verification of documents by the customs authority, revision of the goods and 15 

means of transport (partial or 100%) in case of doubts as to the authenticity of the goods, taking 16 

and examining samples of the goods, presentation of the goods for customs control giving 17 

explanations, making the required documents available, loading of the goods, storage of 18 

documents for five years for the purposes of customs control (Chackiewicz, 2022). According 19 

to (Czyżowicz, Gwardzińska, 2011), customs services are part of the broadly defined logistics 20 

services. They constitute the object and effect of customs activities, which are directly related 21 

to the customs clearance of goods. They are also complementary to the processes of 22 

international trade in goods. IT systems in customs handling not only streamline customs 23 

processes, but also increase security and compliance with international regulations are used 24 

during certain customs procedures. These systems are compatible with those of the customs 25 

authorities, the Border Guard and other border services in EU countries. The following are 26 

selected systems: export, import, transit and a system for monitoring the transport of specific 27 

goods by road and rail. AIS (Automated Import System) is an IT system used for the handling 28 

of customs declarations, statistical declarations and other import documents. It checks the 29 

correctness of customs declarations, which speeds up clearance and minimises errors. It allows 30 

the status of customs declarations to be tracked, which consequently increases control over 31 

imports. AES - (Automated Export System) deals with the handling of customs export 32 

declarations and export summary declarations (WDS) and is uniform across EU countries.  33 

It ensures the electronic exchange of information between economic operators, customs 34 

authorities and guarantees efficient customs supervision. NCTS2 (New Computerised Transit 35 

System) - is used for lodging customs declarations for the transit procedure and monitoring 36 

transit operations. Thanks to the electronic form of communication, the system ensures the 37 

smooth completion of transit operations, the release of security, the reduction of costs, and the 38 

transparency of transit operations. SENT - System of Electronic Transport Supervision - 39 



504 M. Orłowska, M. Chackiewicz 

concerns the monitoring by the customs authorities in Poland of the transport of ‘sensitive 1 

goods’ and fuels by road and rail. Operators are obliged to declare transport in the SENT 2 

electronic register, to supplement and update it, and, in the case of a carrier, to equip the means 3 

of transport with a device transmitting geolocalisation data. The following goods, among others, 4 

are subject to control: alcohol, dried tobacco, oils, fuels, medicinal products, a complete list is 5 

included in (List of commodities under monitoring system). Access to the SENT System for 6 

entrepreneurs can be found on the Platform of Treasury and Customs Electronic Services 7 

(PUESC) in the e-Carriage tab. The system of control of carriage of commodities under 8 

monitoring, which is based on the provisions of the Act of 9 March 2017. Pursuant to Article 9 

32 para. 2, the control is performed by the Customs and Fiscal Service, the Police, the Border 10 

Guard and the Road Transport Inspection. The following entities are responsible for sending, 11 

completing and updating notifications in SENT: shippers, carriers and consignees. Penalties of 12 

between PLN 2000 and 46% of the gross value of the goods transported, but not less than  13 

PLN 20,000, are applicable for non-compliance (Chackiewicz, 2021). From 1 November 2024. 14 

an obligation was introduced to report transport to the SENT register by foreign entities which 15 

are not based in a European Union Member State, the Swiss Confederation or a member state 16 

of the European Free Trade Association (EFTA) and perform transport on the territory of 17 

Poland for which a: a permit to carry out international road haulage on the territory of the 18 

Republic of Poland, an ECMT permit which entitles to carry out an unlimited number of 19 

transports between member states (Conférence européenne des ministres des Transports 20 

associating 43 countries from Europe), an exemption from the obligation to hold these permits, 21 

a permit for cabotage transport (https://puesc. gov.pl/updates...). 22 

3. Research methodology 23 

Both theoretical and empirical research methods were used to develop the article.  24 

An analysis and search of the literature on the subject and legal acts in the field of logistics and 25 

customs services was carried out, with a particular focus on their use of new technologies in 26 

international goods traffic. In addition, empirical data from border and customs services were 27 

analysed. An added value was the own observation allowing to complete the analysis in the 28 

field of logistics and customs handling. 29 

  30 
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4. Results 1 

The analysis concluded that in international trade, new technologies play a key role in 2 

streamlining logistics processes, thereby increasing their efficiency and ensuring regulatory 3 

compliance. Blockchain technology is increasingly used in international trade, especially in the 4 

area of documentation and monitoring of supply chains. Blockchain enables the secure and 5 

immutable storage of data, which translates into better control over processes and also 6 

minimises the risk of fraud (Ar, IM, Erol, Peker, Ozdemir, A. IMedeni, Medeni, 2020). 7 

Blockchain-based commodity tracking is becoming increasingly common and allows for real-8 

time monitoring of the origin of products, their transport and any activities in the supply chain. 9 

Which makes it possible to verify the authenticity of products and track every stage of their 10 

transport, which is particularly important in the pharmaceutical and food industries 11 

(Kucharczyk, Kucharczyk, Szpilko, 2021). This technology can also be used to store electronic 12 

versions of customs documents (invoices and certificates of compliance, which significantly 13 

speeds up control processes and reduces errors associated with manual data entry) (Brzezinski, 14 

2020). AI and machine learning are used to automate processes and to predict future market 15 

trends based on data analysis. AI is also used to plan as well as optimise logistics operations 16 

(Kozlowska, 2024; AI analyses data on weather conditions, traffic volumes, market changes) 17 

to optimise routes, delays or reduce costs (Mroczko, 2023). Woschank, Rauch, and Zsifkovits 18 

(2020) describe the use of AI to forecast product demand based on available historical data and 19 

current trends which, in their view, translates into inventory management and the adjustment 20 

of production to market needs (Orłowski, 2022). The Internet of Things (IoT), on the other 21 

hand, allows goods, vehicles to be tracked and monitored in real time using a network of sensors 22 

and devices. The application of IoT in international trade, according to Guzowski, Aneszko, 23 

Giegiel and Szpilko (2022), has significantly improved supply chain control and security.  24 

In addition, IoT sensors in containers and vehicles enable the monitoring of transport conditions 25 

(e.g. temperature, humidity) and the location of goods, which is particularly important for 26 

sensitive products such as pharmaceuticals (Bielecki, 2022). In warehouses, IoT sensors are 27 

used to monitor inventory levels in real time and automatically generate replenishment orders 28 

and optimise warehouse layout (Drozd, 2022). New technologies also contribute to the 29 

automation of customs handling (EDI data exchange and digital platforms) making it possible 30 

to speed up border handling, reduce documentation errors and improve compliance with 31 

international regulations (Czaja, Boleska, 2024). Electronic customs clearance involves sending 32 

customs documents and invoices electronically, which speeds up border clearance processes, 33 

minimises the need for physical inspection of goods and reduces waiting times at the border 34 

(Zaborowski, Antonowicz, 2023). Another technology used in international trade in goods is 35 

single window systems. Platforms that allow companies to submit customs and transport 36 

documents through a single platform (the so-called ‘single window’ system) (Kim, Kim, 2020). 37 
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Another not to be missed technology that has been gaining popularity recently are drones and 1 

autonomous transport vehicles. Their use is expected to contribute to faster and more efficient 2 

delivery of goods, especially over short distances and to hard-to-reach regions. This is 3 

particularly true for delivery over the so-called ‘last mile’. Unmanned aerial systems are used 4 

to make deliveries over short distances, including in hard-to-reach areas (e.g. mountains, 5 

islands), reducing delivery times and operational costs (Orłowska, Orłowski, 2024). 6 

Autonomous vehicles, i.e. self-driving trucks and ships, can significantly reduce transport costs, 7 

and the risks associated with human error, while increasing safety and operational efficiency 8 

(Abosuliman, Almagrabi, 2021). E-commerce and marketplace platforms, are technologies 9 

associated with e-commerce platforms that enable multinational companies to sell products in 10 

global markets, integrating sales, customer service and logistics processes (Walczynski, 2023). 11 

Platforms such as Amazon, Alibaba or eBay enable companies to access global markets, 12 

providing them with logistics, payment and customs support (Reikowska, 2023). 13 

5. Discussion 14 

In the area of logistics and customs operations, there are many regulations in place at 15 

international, regional and national levels. These regulations aim to ensure that logistics and 16 

customs operations comply with international trade and security rules. International Convention 17 

on the Simplification and Harmonisation of Customs Procedures (Revised Kyoto Convention): 18 

This is one of the main documents governing customs procedures, developed by the World 19 

Customs Organisation (WCO). The Convention seeks to simplify and harmonise customs 20 

procedures, which is crucial for logistics operations at a global level. Harmonised System (HS): 21 

The Harmonised Commodity Description and Coding System developed by the World Customs 22 

Organisation is a global standard for classifying goods that facilitates international trade and 23 

ensures compliance with customs procedures. The system is regularly updated, which means 24 

that companies have to keep up with changes in order to comply. In addition, the European 25 

Union has a number of regulations for customs and logistics handling, such as the Union 26 

Customs Code (UCC). The UCC regulates many aspects of customs, including the movement 27 

of goods, classification rules and customs controls within the EU. The UCC also provides 28 

guidance on digitalisation and the implementation of technological solutions such as electronic 29 

declarations. The World Customs Organisation has created the AEO programme 30 

(https://www.podatki.gov.pl/clo/informacje-dla-przedsiebiorcow/aeo-i-uproszczenia-31 

celne/aeo/), which allows logistics and customs companies to become Authorised Economic 32 

Operators. AEO promotes security and simplified procedures for companies that meet certain 33 

standards for security and compliance management. The introduction of modern technologies, 34 

such as blockchain, can support the fulfilment of the AEO criteria. When transporting goods 35 



Logistics and customs handling… 507 

related to endangered species, logistics and customs handling must comply with CITES 1 

regulations. This convention regulates the trade in plant and animal species, introducing 2 

restrictions that require special permits and supervision. It is also important to remember that 3 

in logistics and customs handling, the processing of personal data, especially that of customers 4 

and business partners, must comply with RODO. This requires advanced technological 5 

safeguards, which is important when implementing new technologies. International Maritime 6 

Dangerous Goods Code (IMDG): Regulations for the transport of dangerous goods by sea 7 

require logistics and customs handling to comply with IMDG. This requires appropriate 8 

labelling, notification and compliance with international transport rules. ISO standards for 9 

logistics and supply chain risk management: ISO standards, such as ISO 28000 (specific to 10 

supply chain security management), are voluntary standards that support companies in meeting 11 

international security and compliance requirements. The type and importance of customs 12 

services is embodied in the regulations of the Union Customs Code (UKC). The tasks of the 13 

customs authorities include the supervision of the Union's international trade, the support of 14 

free trade, the implementation of aspects of the internal market, the common commercial policy 15 

on trade in goods and supply chain security (Chrząszcz, Walczuk, 2017). Customs authorities 16 

perform control activities to ensure compliance with customs and other legislation that regulates 17 

the import, export, transit, movement, storage and end-use of goods moved between the 18 

customs territory of the Union and third countries and the presence and movement within the 19 

Union of non-Union goods and goods placed under the end-use procedure. Customs authorities 20 

shall cooperate with economic operators and other authorities involved in international trade in 21 

goods. Traders involved in international trade in goods exchange information with the customs 22 

authority other than that required by the customs legislation, inter alia, with regard to 23 

cooperation in the identification and prevention of risks (Laszuk, 2016; Grottel, 2014).  24 

It is important to point out the dynamics of the changes taking place in, inter alia, customs 25 

handling of international trade in goods, which consequently involves following the changes in 26 

customs regulations. An important tool for entities is the Treasury-Customs Electronic Services 27 

Platform (https://www.gov.pl/web/kas/platforma-uslug-elektronicznych-skarbowo-celnych-28 

puesc), run by KAS and updated on an ongoing basis. The 1956 Convention on the Contract 29 

for the International Carriage of Goods by Road (CMR), which aims to unify the rules for the 30 

international carriage of goods by road and to introduce simplifications and improvements.  31 

The Customs Convention on the International Transport of Goods under Cover of TIR Carnets 32 

(TIR Convention), done at Geneva on 14 November 1975, which aims to simplify and unify 33 

customs procedures in the international transport of goods by road. The TIR Convention is 34 

based on an international guarantee chain which provides security for customs and tax duties. 35 

The Convention on a common transit procedure, drawn up in Interlaken on 20 May 1987, 36 

ensures that the contracting parties are obliged to assist each other in the recovery of claims and 37 

to cooperate in the simplification of customs formalities. Regulation (EU) No 952/2013 of the 38 

European Parliament and of the Council of 9 October 2013 laying down the Union Customs 39 
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Code, Commission Delegated Regulation (EU) 2015/2446 of 28 July 2015. Commission 1 

Implementing Regulation (EU) 2015/2447 of 24 November 2015. Law of 19 March 2004. 2 

Customs Law. Act of 16 November 2016 on the National Fiscal Administration. Several of 3 

these regulations and standards relate directly or indirectly to new technologies used in logistics 4 

and customs handling. The Union Customs Code (UCC), places a strong emphasis on the 5 

digitalisation of customs procedures, such as electronic declarations and entries.  6 

The Authorised Economic Operator (AEO) programme of the World Customs Organisation 7 

(WCO): promotes the use of digital technologies and security systems for companies seeking 8 

Authorised Economic Operator (AEO) status.  9 

Kyoto Convention on the Simplification and Harmonisation of Customs Procedures 10 

(Revised Kyoto Convention): recommends that AI supports the automation of simplification 11 

processes and the standardisation of customs procedures. In addition, the World Customs 12 

Organisation, which manages HS, is working with member countries to digitise and automate 13 

the goods coding system. In the context of the processing of personal data in logistics and 14 

customs, RODO requires the implementation of appropriate technological safeguards,  15 

for which blockchain technology and advanced data management systems (data management 16 

systems) are being used. 17 

6. Conclusions 18 

Logistics and customs handling are key elements in ensuring the smooth functioning of 19 

international trade in goods. Logistics and customs operators are faced with the need to 20 

implement new technogies to increase operational efficiency in accordance with current  21 

EU and international legislation. Within the EU, policies to ensure the safety and security of 22 

the transport of goods in accordance with international law are implemented by, among others, 23 

customs authorities. Customs handling is carried out in two ways: on the one hand by customs 24 

authorities and on the other by traders, customs agents, freight forwarders, carriers. It should be 25 

emphasised that customs handling plays a significant role in international trade in goods by, 26 

inter alia, ensuring the smooth flow of goods across borders, controlling and preventing 27 

smuggling of goods, observing the import/export of goods in accordance with established 28 

restrictions and prohibitions, controlling documents, protecting the fiscal policy of the Union 29 

through the collection of customs duties and the application of certain customs procedures.  30 

The integrated IT systems used in customs handling significantly streamline customs processes, 31 

but also increase security and comply with legislation. New technologies used in logistics and 32 

customs handling are contributing to operational efficiency through the use of advanced 33 

technologies such as artificial intelligence, blockchain and the Internet of Things (IoT). Among 34 

other things, these technologies support process automation, improve the accuracy and speed 35 
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of data exchange and enable better supply chain management, which consequently minimises 1 

delays and reduces operational costs. In addition, they are used to support compliance with 2 

international regulations and standards for logistics and customs handling. Compliance 3 

management systems, based on machine learning, enable automatic verification of 4 

documentation, which speeds up the customs clearance process and minimises the risk of legal 5 

violations. Additionally, they improve transparency and enable tracking of shipments 6 

(blockchain) at every stage of the supply chain. This minimises the risks associated with 7 

document forgery and increases trust among trading partners. However, it should be borne in 8 

mind that, despite its many benefits, the implementation of new technologies brings with it 9 

various challenges, for example: the need to adapt infrastructure, investment in staff training 10 

and the need to harmonise technology with various national systems and regulations. Therefore, 11 

according to the authors, this also translates into employment and professional qualifications 12 

and, consequently, changes in the employment structure in logistics and customs. The growing 13 

need for IT and data analytics specialists suggests that technological developments require 14 

intensive training measures to improve the professional qualifications of employees. Given the 15 

dynamic development of technology, further research into its impact on logistics and customs 16 

handling is recommended. Changing international regulations should also be monitored in order 17 

to maximise the technological potential as well as to develop optimal operational practices. 18 

References  19 

1.  Abosuliman, S.S., Almagrabi, A.O. (2021). Routing and scheduling of intelligent 20 

autonomous vehicles in industrial logistics systems. Soft Computing, 25, pp. 11975-11988. 21 

2. Ar, I.M., Erol, I., Peker, I., Ozdemir, A.I., Medeni, T.D., Medeni, I.T. (2020). Ocena 22 

wykonalności blockchain w operacjach logistycznych: ramy decyzyjne. Systemy eksperckie 23 

z aplikacjami, 158, pp. 113543. 24 

3. Bielecki, M. (2022). Total Logistic Management. Logistyka i łańcuchy dostaw 4.0. 25 

Wydawnictwo Uniwersytetu Łódzkiego, pp. 30-42. 26 

4. Brząkała, M. (2023). Zarządzanie logistyczną obsługą klienta w kontekście zastosowania 27 

systemów informatycznych – ERP, CRM oraz ECR. Akademia Zarządzania, 7(3), DOI: 28 

10.24427/az-2023-0044 29 

5. Brząkała, M. (2023). Zarządzanie logistyczną obsługą klienta w kontekście zastosowania 30 

systemów informatycznych – ERP, CRM oraz ECR. wiz.pb.edu.pl, pp. 273-284. DOI: 31 

10.24427/az-2023-0044 32 

6. Brzeziński, J. (2020). Zastosowanie technologii blockchain w łańcuchach dostaw.  33 

In: J. Brzeziński, A. Rudnicka (Eds.), Nowoczesne trendy w logistyce i zarządzaniu 34 

łańcuchem dostaw (pp. 32-45). Wydawnictwo Uniwersytetu Łódzkiego. 35 



510 M. Orłowska, M. Chackiewicz 

7. Chackiewicz M. (2021). Zwalczanie międzynarodowej przestępczości w logistyce na 1 

wybranych przykładach - narzędzia, metody, system kar. Gospodarka Materiałowa  2 

i Logistyka, 4, pp. 26-35. 3 

8. Chackiewicz, M., Orłowska, M. (2024). Managing the flow of people and goods at the 4 

border-the role of it systems in improving the efficiency of cross-border logistics. Insights 5 

into Regional Development, 6(1), pp. 37-45. 6 

9. Chackiewicz, M. (2022) Obsługa celna. Podręcznik dla praktyków, pp. 1-213. Warszawa: 7 

Wydawnictwo Akademii Sztuki Wojennej. 8 

10. Chatterjee, S., Nguyen, B., Ghosh, S.K., Bhattacharjee, K.K., Chaudhuri, S. (2020). 9 

Adoption of artificial intelligence integrated CRM system: an empirical study of Indian 10 

organizations. The Bottom Line, 33(4), pp. 359-375. 11 

11. Chrząszcz, A., Walczuk, M. (2017). The role of the Customs Service in ensuring the 12 

economic security of the Polish state. Myśl Ludowa, p. 227. 13 

12. Czaja, P., Boleska, B. (2024) Smart port - fundament nowoczesnego transportu morskiego. 14 

Współczesne Trendy, p. 15. 15 

13. Czyżowicz, W., Gafrikova V. (2017) Bezpieczeństwo ekonomiczne i ryzyko celne  16 

w przedsiębiorstwie działającym na międzynarodowym rynku towarowym.  17 

In: S. Wojciechowska-Filipek, J. Klepacki, A. Jackiewicz (Eds.), Przedsiębiorczość  18 

i zarządzanie w rozwoju ekonomicznym (p. 310). Łódź/Warszawa: Wydawnictwo 19 

Społecznej Akademii Nauk. 20 

14. Czyżowicz, W., Gwardzińska, E. (2011). Rola usług celnych w międzynarodowym 21 

łańcuchu dostaw, International Journal of Management and Economics, 31, pp. 99-120. 22 

15. Drozd, D.Ł. (2022). Project of an IT system supporting the management of a pharmaceutical 23 

enterprise Pfizer Sp. z o.o. (Doctoral dissertation). Instytut Organizacji Systemów 24 

Produkcyjnych, pp. 50-62. 25 

16. Dz.U. L 269 z 10.10.2013, pp. 1-101. 26 

17. Galińska, B., Kopania, J. (2016). Zastosowanie systemu ERP w przedsiębiorstwie 27 

logistycznym, Autobusy: technika, eksploatacja, systemy transportowe, 17, pp. 1334-1337. 28 

18. Gołembska, E. (2022). Ważniejsze przesłanki logistykacji w biznesie międzynarodowym 29 

In: S. Konecka, A. Łupicka, (Eds.), Logistyka Gospodarki Światowej (p. 13). Wydawnictwo 30 

Uniwersytetu Ekonomicznego w Poznaniu. 31 

19. Gołembska, E. (2021). Główne przesłanki logistykacji w biznesie międzynarodowym. 32 

Gospodarka Materiałowa i Logistyka, no. 11, pp. 2-7, DOI 10.33226/1231-2037.2021.11.1 33 

20. Gricer, D. (2021). Metody sprzedaży biletów jako element przedtransakcyjny logistycznej 34 

obsługi klienta. Zeszyty Studenckie „Nasze Studia", 11, pp. 181-189. 35 

21. Grottel, M. (2014). Polish customs authority in the process of improvement the quality of 36 

business services. International Business and Global Economy, vol. 33, pp. 712-722. 37 



Logistics and customs handling… 511 

22. Guzowski, M., Aneszko, W., Giegiel, B., Szpilko, D. (2024). Zastosowanie Internetu 1 

Rzeczy w kontekście zrównoważonego rozwoju przedsiębiorstw w branży TSL. Academy 2 

of Management, 8(3), pp. 262-272, DOI: 10.24427/az-2024-0047 3 

23. Huk, K., Goń, A., Pękalska, J. (2019). Logistyka zwrotów a logistyczna obsługa klienta  4 

w procesach sprzedaży realizowanych w e-commerce. Przedsiębiorczość i Zarządzanie, 5 

20(5), pp. 31-41. 6 

24. Jain, G., Singh, H., Chaturvedi, K.R., Rakesh, S. (2020). Blockchain w branży logistycznej: 7 

w zaufaniu klienta lub nie. Journal of Enterprise Information Management, 33(3), pp. 541-8 

558. 9 

25. Jedynak, Z. (2017). Audyt logistyki w przedsiębiorstwach handlu detalicznego 10 

wielkopowierzchniowego. Warszawa: CeDeWu, p. 6. 11 

26.  Kadłubek, M., Jereb, B. (2014). Measurement of the logistic customer service level in 12 

commercial cargo motor transport companies. Logistics, Supply Chain, Sustainability and 13 

Global Challenges, 5(1), pp. 8-15. 14 

27. Kim, S.B., Kim, D. (2020). Wdrożenie technologii informacyjno-komunikacyjnych i ich 15 

wpływ na organizacje publiczne: przypadek cyfrowych ceł i zarządzania ryzykiem w Korei. 16 

Zrównoważony rozwój, 12(8), p. 3421. 17 

28. Kolasińska-Morawska, K., Fernówka, P. (2018). Logistyka na rzecz obsługi klienta. 18 

Przedsiębiorczość i Zarządzanie, 19(5.3), pp. 9-25. 19 

29. Komisja Europejska. Retrieved from: https://trade.ec.europa.eu/access-to-markets/pl/ 20 

content/system-zharmonizowany, 2.11.2024. 21 

30. Konwencja celna dotycząca międzynarodowego przewozu towarów z zastosowaniem 22 

karnetów TIR (Konwencja TIR) sporządzona w Genewie dnia 14 listopada 1975 r.,  23 

Dz.U. 1984, nr 17, poz. 76. 24 

31. Konwencja o umowie międzynarodowego przewozu drogowego towarów (CMR)  25 

i Protokół podpisania sporządzone w Genewie 19 maja 1956 r., Dz.U. 1962, nr 49,  26 

poz. 238. 27 

32. Konwencja o wspólnej procedurze tranzytowej sporządzona w Interlaken dnia 20 maja 28 

1987 r., Dz.U. 1998, nr 46, poz. 290. 29 

33. Kozłowska, J. (2024). Optymalizacja procesów logistycznych w e-commerce za pomocą 30 

sztucznej inteligencji i uczenia maszynowego. Management & Quality, 6(3), p. 52. 31 

34. Kucharczyk, W., Kucharczyk, M., Szpilko, D. (2021). Zastosowanie technologii blockchain 32 

w transporcie morskim. Studium przypadku. Akademia Zarządzania, 5(3), pp. 155-160.  33 

35. Laszuk, M. (2016). Kontrola postimportowa przedsiębiorców. Kwartalnik Nauk  34 

o Przedsiębiorstwie, 39(2), pp. 69-79. 35 

36. List of commodities under monitoring system. Retrieved from: /https://puesc.gov.pl/ 36 

documents/20123/623158810/EN+-+WYKAZ+TOWAR%C3%93W+-+CN+od+ 37 

20220427.pdf/fd0cf0c3-44d7-78bf-1dd5-cd0a538c35b3?t=1676292368762, 5.11.2024. 38 



512 M. Orłowska, M. Chackiewicz 

37. Majchrzak-Lepczyk, J., (2021). Czynniki kształtujące zachowania klientów handlu 1 

elektronicznego. Gospodarka Materiałowa i Logistyka, t. LXXIII, no. 2, pp. 12-13, DOI 2 

10.33226/1231-2037.2021.2.2,  3 

38. Międzynarodowa konwencja dotycząca uproszczenia i harmonizacji postępowania celnego 4 

wraz z załącznikiem E.5. Kyoto.1973.05.18. 5 

39. Mroczko, F. (2023). Sztuczna inteligencja i jej wykorzystanie w logistyce. Pedagogika, 6 

zarządzanie, psychologia i inżynieria zarządzania wobec wyzwań współczesności, p. 41. 7 

40. Niedzielski, P., Tundys, B., Łozińska, K. (2021). Indeks wydajności logistycznej jako 8 

miernik pozycji Polski w międzynarodowym systemie logistycznym. Gospodarka 9 

Materiałowa i Logistyka, t. LXXIII, no. 8/202, p. 7, DOI 10.33226/1231-2037.2021.8.1 10 

41. Orłowska, M., Orłowski, D. (2024). Wyzwania i możliwości zastosowania dronów  11 

w logistyce miejskiej. Gospodarka Materiałowa i Logistyka, 3, pp. 69-79 DOI: 12 

10.33226/1231-2037.2024.3.7 13 

42. Orłowska, M. (2023). SAP ERP as a tool supporting the management of logistics processes 14 

in a military, https://www.researchgate.net/profile/Malgorzata-Orlowska-6/publication/ 15 

377809821_SAP_ERP_AS_A_TOOL_SUPPORTING_THE_MANAGEMENT_OF_LO16 

GISTICS_PROCESSES_IN_A_MILITARY/links/65b96fdd34bbff5ba7da5104/SAP-17 

ERP-AS-A-TOOL-SUPPORTING-THE-MANAGEMENT-OF-LOGISTICS-18 

PROCESSES-IN-A-MILITARY.pdf 19 

43. Orłowska, M. (2023). SAP ERP software as a tool for managing the logistics subsystems 20 

of an enterprise. Zeszyty Naukowe. Organizacja i Zarządzanie/Politechnika Śląska, pp. 517-21 

523, http://dx.doi.org/10.29119/1641-3466.2023.172.31 22 

44. Orłowski, D. (2022). Wybrane aspekty zastosowania big data w zarządzaniu zasobami 23 

ludzkimi w organizacji. Management & Quality/Zarządzanie i Jakość, 4(4), pp. 249-254. 24 

45. Platforma Usług Elektronicznych Skarbowo-Celnych. Retrieved from: 25 

https://www.gov.pl/web/kas/platforma-uslug-elektronicznych-skarbowo-celnych-puesc, 26 

5.11.2024. 27 

46. Reikowska, K. (2023). The e-commerce sector as a source of innovation and economic 28 

development in building a competitive position on the international market. The case of the 29 

Chinese economy (Doctoral dissertation, Department of International Business), pp. 60-80. 30 

47. Resilia. Retrieved from: https://resilia.pl/blog/normy-iso-definicja-rodzaje-czy-warto-31 

wdrazac/, 1.11.2024. 32 

48. Rozporządzenie delegowane Komisji (UE) 2015/2446 z dnia 28 lipca 2015 r. uzupełniające 33 

rozporządzenie Parlamentu Europejskiego i Rady (UE) nr 952/2013 w odniesieniu do 34 

szczegółowych zasad dotyczących niektórych przepisów unijnego kodeksu celnego,  35 

Dz. Urz. UE L 343 z 29.12.2015, s. 1, z późn. zm. 36 

49. Rozporządzenie Parlamentu Europejskiego i Rady (UE) nr 952/2013 z dnia 9 października 37 

2013 r. ustanawiające unijny kodeks celny (przekształcenie). 38 



Logistics and customs handling… 513 

50. Rozporządzenie Parlamentu Europejskiego i Rady (UE) nr 952/2013 z dnia 9 października 1 

2013 r. ustanawiające unijny kodeks celny, Dz. Urz. UE L 269 z 10.10.2013, s. 1, z późn. 2 

zm. 3 

51. Rozporządzenie wykonawcze Komisji (UE) 2015/2447 z dnia 24 listopada 2015 r. 4 

usta¬nawiające szczegółowe zasady wykonania niektórych przepisów rozporządzenia 5 

Parlamentu Europejskiego i Rady (UE) nr 952/2013 ustanawiającego unijny kodeks celny, 6 

Dz. Urz. UE L 343 z 29.12.2015, s. 558. 7 

52. Serwis Rzeczypospolitej Polskiej. Retrieved from: https://puesc.gov.pl/ 8 

aktualnosci?p_p_id=seaplfptlnewspublisher_WAR_seaplfptlnewspublisher&p_p_lifecycl9 

e=0&_seaplfptlnewspublisher_WAR_seaplfptlnewspublisher_action=showArticle&_seapl10 

fptlnewspublisher_WAR_seaplfptlnewspublisher_articleId=714940109, 5.11.2024. 11 

53. Serwis Rzeczypospolitej Polskiej. Retrieved from: https://puesc.gov.pl/documents/ 12 

20123/623158810/EN+-+WYKAZ+TOWAR%C3%93W+-+CN+od+20220427.pdf/ 13 

fd0cf0c3-44d7-78bf-1dd5-cd0a538c35b3?t=1676292368762, 4.11.2024. 14 

54. Serwis Rzeczypospolitej Polskiej. Retrieved from: https://www.gov.pl/web/klimat/ 15 

konwencja-waszyngtonska-cites, 12.10.2024. 16 

55. Serwis Rzeczypospolitej Polskiej, Retrieved from: https://www.podatki.gov.pl/clo/ 17 

informacje-dla-przedsiebiorcow/aeo-i-uproszczenia-celne/aeo/, 21.10.2024. 18 

56. Smyk, S. (2014). Wymiar operacyjny obsługi logistycznej. Przedsiębiorczość  19 

i Zarządzanie, 15(5.1), pp. 115-126. 20 

57. Sułkowski, Ł., Morawski, P. (2014). Obsługa klienta w procesach zarządzania 21 

logistycznego. Przedsiębiorczość i Zarządzanie, 15(5.3), pp. 197-212. 22 

58. The International Maritime Dangerous Goods (IMDG) Code. Retrieved from: 23 

https://www.imo.org/en/OurWork/Safety/Pages/DangerousGoods-default.aspx, 24 

20.10.2024. 25 

59. Tien, N.H., Diem, P.T., Van On, P., Anh, V.T., Van Dat, N., Hung, N.T., Tam, B.Q. (2021). 26 

The formation and development of CRM system at Thien Hoa electronics supermarket in 27 

Vietnam. International Journal of Research and Growth Evaluation, 2(4), pp. 752-760. 28 

60. Ustawa z dnia 16 listopada 2016 r. o Krajowej Administracji Skarbowej Dz.U. 2016,  29 

poz. 1947. 30 

61. Ustawa z dnia 19 marca 2004 r. Prawo celne, Dz.U. 2004, nr 68, poz. 622. 31 

62. Ustawa z dnia 9 marca 2017 r. o systemie monitorowania drogowego i kolejowego 32 

przewozu towarów oraz obrotu paliwami opałowymi, Dz.U. 2017, poz. 708. 33 

63. Walczyński, M. (2023), Koncepcja modelu logistyki zwrotnej w branży e-commerce jako 34 

możliwość do osiągnięcia celów zrównoważonego rozwoju. Zeszyty Naukowe Akademii 35 

Górnośląskiej, no. 6, pp. 151-159, DOI: 10.53259/2023.6.15 36 

64. Wirtz, B.W. (2024). Skuteczna reakcja konsumenta (ECR) w marketingu wielokanałowym. 37 

Marketing wielokanałowy: strategia–projektowanie–technologia cyfrowa, pp. 565-583. 38 



514 M. Orłowska, M. Chackiewicz 

65. Witkowski, P. (2018). Obsługa celna w zarządzaniu międzynarodowym łańcuchem dostaw. 1 

Modern Management Review, vol. 23, no. 25(3), p. 254. 2 

66. Wójcik K. (2022). Logistyczna obsługa klienta na przykładzie przedsiębiorstwa z branży 3 

usług kurierskich, ekspresowych i paczkowych. Zeszyty Naukowe Politechniki 4 

Częstochowskiej. Zarządzanie, No. 47, pp. 104-117, DOI: 10.17512/znpcz.2022.3.08 5 

67. World Customs Organisations. Retrieved from: https://www.wcoomd.org/, 5.11.2024. 6 

68. Woschank, M., Rauch, E., Zsifkovits, H. (2020). A review of further directions for artificial 7 

intelligence, machine learning, and deep learning in smart logistics. Sustainability, 12(9), 8 

p. 3760. 9 

69. Woźniak, J. (2017), Ocena przydatności metod SERVQUAL i CSI w kontekście badania 10 

logistycznej obsługi klienta. Przedsiębiorstwo we współczesnej gospodarce – teoria  11 

i praktyka, 21, pp. 237-249. 12 

70. Zaborowski, H., Antonowicz, M. (2023). Bezpapierowe łańcuchy dostaw-rola i znaczenie. 13 

Zeszyty Naukowe Szkoły Głównej Gospodarstwa Wiejskiego w Warszawie. Ekonomika  14 

i Organizacja Logistyki, no. 8(2), pp. 121-141, DOI: 10.22630/EIOL.2023.8.2.16 15 


